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TABLK I. 


TRILOBITES OF THE LOWEST SANDSTONES OF WISCONSIN AND MINNESOTA. 


Medal)-ruled on Steel, from the Original Specimens. 


Tus mode of engraving, from the actual specimens, by which a perfect fac simile is obtained, has been applied, I 
believe, for the first time, in the execution of eight of the plates of organic remains accompanying this work. The result, 
for a first experiment, has been eminently successful; at least applied to subjects not having too great relief or convexity, 


as will be observed by inspection of this and the other seven plates engraved by this process. 


Until the discovery of the Trilobites represented in this and the succeeding plate, collected during this Survey, no 
Crustacean remains had been found in any rocks older than the Trenton, Black River, and Chazy Limestones of the State 


of New York. 


Tab. I., Fig. 1. 
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Dikelocephalus Minnesotensis. (N. 8.) From the fifth Trilobite-bed of F. 1, on the banks of the St, Croix, at 
Stillwater, Minnesota. Restored ontline, in dim contour. 
Dikelocephalus Minnesotensis. Pygidium of a smaller individual, showing the short candal appendages. 


3. Dikelocephatus Miniscaensis. (N.S.) From the third Trilobite-bed of F. 1. 


a, Part of cephalic shield. 
b. Pygidium. 


. Dikelocephalus? Iowensis. (N. 8.) From the first or lowest Trilobite-bed, 400 to 450 feet beneath the base 


of the Lower Magnesian Limestone. 


5. Dikelocephalus granulosus? Pygidium, from the third, or Miniskah Trilobite-bed. 
6. Lonchocephalus Chippewaensts. (N. 8.) Part of cephalothorax and caudal shield, from the fourth, or Marine 


Mill Trilobite-grit, about 170 feet below the top of F. 1. 


. Dikelocephalus granulosus. (N. 8.) Part of cephalothorax, from the third, or Miniskah Trilobite-bed. 
. Crepicephalus? Pygidiun, from the Miniskah Trilobite-grit. 
. Dikelocephalus Pepinensis. (N.S.) From the buff magnesian layers in F. 1, near the base of La Grange 


Mountain, at the head of Lake Pepin. 
a. Part of cephalothorax. 
b. Pygidium. 


. Dikelocephalus (Minnesotensis?) From the buff magnesian layers with the last. 
. Menocephalus Minnesotensis. Glabella; from the third Trilobite-bed, Miniskah. 
. Dikelocephalus Miniscaensis? From the Miniskah Trilobite-bed,. 


Crepicephalus? Wisconsensis, (N.8.) Part of cephalothorax, and a portion of the cephalic sineld of D. 


granulosus ? 


. Lonchocephalus Chippewaensis? (N.S.) From the fonrth Trilobite-bed, on the Menomonie River. 
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TABLE TI. 


A. 


TRILOBITES AND FUCOIDAL IMPRESSIONS, FROM THE LOWEST PROTOZOIC SANDSTONES, F. L., 


OF WISCONSIN AND MINNESOTA, 


Medal-ruled on Steel from the Original Specimeus. 


Tab. I. a, Fig. 1. Slab of gritstone, from the Miniskah, or third Trilobite-bed of F. 1, containing, along with other less per- 
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fect impressions, part of the cephalic shield of Dikelocephalus Minnesotensis. 
The exquisite effect and truthof the medal-ruling process are beautifully exhibited in the manner in which 
it has brought out not only the fossils but the grain of the rock, in this specimen. 


Fig. 2. Fucoidal impressions in the layers under the Marine Mill Trilobite-grit, St. Croix River, Minnesota. 
Singularly enough, part of the impression bears a fantastic resemblance to a reclining human figure in 

bas-relief. 

Fig. 3. Cheek-plate and cephalic spine of Dikelocephalus Minnesotensis (?), found in the buff magnesio-caleareous 
layers near the base of La Grange Mountain, at the head of Lake Pepin, Upper Mississippi. 

Fig. 4. Part of the cheek-plate and cephalic spine of Dikelocephalus Miniscaensis, near the confluence of the 
Miniskah and Mississippi Rivers. 

Fig. 5. Glabella of Dikelocephalus Miniscaensis, near the mouth of the Miniskah River. 

Fig. 6. Glabella of Dikelocephalus Minnesotensis, near the head of Lake Pepin. 

Fig. 7. Cephalic spine and part of cheek-plate of Dikelocephalus Pepinensis (%, near the head of Lake Pepin. 

Fig. 8. Curious fishhook-shaped spine, which was attached to the posterior part of the glabella of Lonchocephalus 
hamulus, projecting backwards in the median line of the body. From the third Trilobite-bed, near the 
mouth of Miniskah River. 

Fig. 9. Embedded portion of cephalic shield of Lonchocephalus Chippewaensis, showing the spicula or small spine 
projecting backwards from the glabella in the median line. 

Fig. 10. Glabella of Crepicephalus (N. G.), near Miniskah. 

Fig. 11. Pygidium and caudal spine of an undetermined Trilobite ; near Mountain Island. 

Fig. 12. Glabella, with spine attached, of Lonchocephalus hamulus (N.8.) ; from the Miniskah Trilobite-bed. 

Fig. 13. Pygidium of Dikelocephalus (2) Iowensis, Mississippi, near Mountain Island. 

Fig. 14. Pygidium of Crepicephalus (2) Miniscaensis (N. 8.), from the Miniskah grits. 

Fig. 15. Pygidium of Lonchocephalus (2), with long, slender, divergent caudal spines. Near Mountain Island. 

Fig. 16. Pygidium and portions of Crepicephalus (4), and portions of cephalothorax of that genus; from the Minis- 
kah Trilobite-grit. 

Fig. 17. Glabella of Dikelocephalus Pepinensis (?) ; from the buff beds near the head of Lake Pepin. 

Fig. 18. Glabella of Crepicephalus ; near Miniskah, Mississippi River. 
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TABLE I. 


SPECIMENS CONTAINING LINGULA, OBOLUS, AND ORBICULA, FROM NEAR THE BASE OF THE LOWEST PROTOZOIC 


SANDSTONES OF WISCONSIN AND MINNESOTA. 


Medal-ruled on Steel from the Original Specimens. 


Tab. L. B, Fig. 1. Slab, containing several species of Lingulas and Orbiculas, frora the Falls of St. Croix. This engraving 


“ 


“ 


illustrates beautifully not only the capabilities of the medal-ruling process for such subjects, but the 
highly fossiliferous character of these beds, near the base of a formation at one time supposed to be 
nearly barren or entirely destitute of organic remains. 


rs. 2,7, 10. Slabs, containing Lingula antiqua and Lingula prima (2), in F. 1, 6, from the Falls of St. Croix. No 


essential difference has been discovered between some of the Lingulas in these slabs and those of 
Lingula antiqua and prima of the Potsdam Sandstone cf the State of New York, except in size; the 
St. Croix specimens being usually much larger. 


s. 4,6, 8. Lingula pinnaformis (N.S. In F. 1, 6. Falls of St. Croix. 
Figs. 


3, 14. Slabs of Obolus grits, from the banks of the Mississippi, nearly opposite, the old mouth of Black 


River. 
e 


s. 9, 12. Lingula ampla (N.8.) From the Lingula grits, member c, of F. 1, Upper Mississippi River, near 


Mountain Island. 


s. 9, 11, 15, 20. Cbelus (Appolinus ?). From member 6, of the grits below Mountain Island, nearly opposite 


the old mouth of Black River. 
3, 16,17, 18 (9, 19, and middle fign¥e in 8. Grétcula prima (N. 8.) From the lowest layers at the Falls 
of St. Croix. 
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TABLE I. 


C. 


FOSSIL PLAN’S,(7) FROM THE RED SANDSTONES ON THE NORTHWEST SHORE OF LAKE SUPERIOR. 
From drawings, by J. Chappellsmith. 
Tab. I. c, Figs. 1, 2, 3, 4, 5, 6, 7, 8. Fossil plants (2), in the Red Sandstones on the northwest shore of Lake Superior. 


It is most probable that these fossils are the remains of certain sea-weeds or fucoids; but their state of preservation 
hardly admits of their being classified. The rarity of everything organic in the Lake Superior rocks invests every specimen 
in the least calculated to throw hght on their paleontology with peculiar interest; hence their introduction here, 
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TABLE I. 
D. 


MUD FURROWS (2), AND IMPRESSIONS OF PLANTS (), IN THE RED SANDSTONES OF THE NORTHWEST SHORE OF 
LAKE SUPERIOR. 


Medal-ruled on Steel, from the Original Specimens. 


Tab. I. p, Fig. 1. This is a perfect fac simile of markings or furrows, in bold and high relief, of a quarter to half an inch, on a 
slab of argillaceous gritstone. Whether it has been produced by tidal action, on a muddy, sandy sea- 
shore, I am hardly prepared to say. It has not at all the usual form of ripple-marked sandstones, such 
as are common on the south shore of Lake Superior. From the peculiar pendent and lengthened 
mamumillary appearance of some of the furrows, and the resemblance of the rock to voleanic grits, J 
am rather disposed to the belief that the material of which the rock is composed was once voleanic 
mud,and that, while in a viscid state, it congealed suddenly, or became fixed in the very act of flowing 
down the hillside ; transmitting to us a lapidified memento of the action of some mud volcano in the 
vicinity. 

4 Fig. 2. The origin of this curious fossil has been a great puzzle. Most persons, regarding it at first, might be 
tempted to consider it an ornithichnite; and, indeed, a very close similitude can be observed to a 
bird-track, in the general contour of the impression. A resemblance can also be traced, in certain 
parts of the fossil, to the beak and muscular impression of an Ostrea. Nevertheless, after having 
carefully studied this specimen in connexion with others of a similar character from the same locality, 
in all its variable forms, we are led to the conclusion that it had no such origin; but has probably 
been derived from some marine vegetation, of a curious and very anomalous form. 
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TABLE II. 


TRILOBITES, FROM F. IIL, A; GASTEROPODA AND BRACHIOPODA, FROM F. II. AND F, IIl., A; TOGETHER WITH FUCOIDAL 


IMPRESSIONS, (7) FROM THE RED SANDSTONES OF LAKE SUPERIOR. 


Tab. IL, Figs. 1,2. Bucotdal impressions (7), from the Red Sandstones of Lake Superior. For conclusions regarding Fig. 1, 


« 


“ 


the reader is referred to the remarks on Tab. I. c. 

Fig. 3. Asaphus (Isotelus) Jowensis (N.8.), from Turkey River, lowa, in F. 3. Restored view. 

Fig. 4. Glabella of the same. 

Fig. 5. Compound edge of the same. 

Fig. 6. Pleurotomaria muralis. Lower Fort Garry, Red River of the North, in Magnesian Limestone, F. 3. 

Fig. 7. Pleurotomaria (wmbilicata 2). Prairie du Chien, in the shell-beds, F.3, a. Though the spire of this Pleuro- 
tomaria is considerably elevated, and the third carination or ridge very obscure, yet it is probable 
that it may still be referred to the species wmbilicata, which occurs both in the Bird’seye and Trenton 
Limestone of New York, and is very variable in its form. 

In many respects it approaches Pleurotomaria delphinuloides of Goldfuss, but the spire is shorter, the 
convolutions fewer and wider apart and more expanded. This fossil occurs in the buffcoloured 
shell-beds (F. 3, A) at Prairie du Chien. In the corresponding beds at the Falls of St. Anthony, a 
cast of a smaller analogous gasteropod is common, which appears to be in every respect like the 
New York P. umbilicata. 

Fig. 8. Murchisonia bellicincta. Cast. Elkader Mills, Turkey River, Iowa, in F. 3. 

Fig. 9. Macrocheilus (N.S.7) Cast. This fossil bears a strong resemblance to M. subcostatus, D’Orb.; Buccinum 
Schlotheimii, Vern.; but as that fossil seems to be a Devonian species, it is probable that this must be 
different, as it occurs in the Magnesian Limestones of Turkey River, lowa, in F. 3, associated with 
fig. 8. 

Figs. 10, 11. Holopea (species undetermined). Cast. Elkader Mills, Turkey River, Jowa. This fossil is allied to 
H. obliqua, Pl. xxxvii,, fig. 2, Hall’s Paleeontology, and may be the sare species. 

Figs. 12, 13. Straparollus (Euomphalus) Minnesotensis, (N.5.) Cast. In the Lower Magnesian Limestone of 
Traverse des Sioux, St. Peter’s River. 

Fig. 14. Pleurotomaria (sp. undetermined). Cast. Elkader Mills. This fossil bears some resemblance to P. wmbili- 
cata, except that the spire is much more depressed, and consequently the form much more discoidal. 

Figs. 15, 16. Bucania, three miles above Fort Snelling, probably a new species, as it differs from the bidorsata, 
expansa, and punctifrons ; the three species found in the corresponding strata of the New York 
System. 

Figs. 17, 18. Leptena trilobata (N.§.), in the shell-beds, F. 3 A, near the Agency, on Turkey River, Jowa. This 
fossil shell bears some resemblance to L£. delioidea of the Trenton Limestone of New York, but is 
much more distinctly trilobate, with fully as much or greater convexity of shell than the L. camerata, 
as shown by fig. 18. 

Fig. 19. Posidonomya (Ambonychia) bellistriata (?) of Hall. Cast. In the shell-beds of F.3, A, at Prairie du Chien in 
Wisconsin. : 

Fig. 20. A pustulated cephalic shield of a Trilobite, allied to Menus arcturus, in F. 3. Lower Fort Garry, Red River 
of the North. ; 
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TABLE II. 


A. 


TRILOBITES AND A BRACHIOPOD FROM THE PROTOZOIC ROCKS OF THE NORTHWEST. 
Medal-ruled on Steel, from the Original Specimens. 


Tab. IL. a, Figs. 1, 2, 8. Asaphus (Isolelus) Iowensis (N.8.), from a bituminous bed of limestone near the junction of F. 3,4, 
and F. 3, B, mouth of Otter Creek, Turkey River, Iowa. 
Fig. 4. Pygidium of the same, showing obscure segments. 
5 
we 


u Glabella of the same, inadvertently represented inverted by the engraver. 
Figs. 6, 7. Compound eye of the same, with a portion of the cephalic shield. 


fe Fig. 8. Pygidium of a new species of Phacops? from the same bed. 

¢ Fig. 9. Part of the thoracic segments of Dikelocephalus Minnesotensis, from the Stillwater Trilobite-bed on Lake 
St. Croix. 

“ Fig. 10. Pustulated cephalic shield of an Ilenus, from Lower Fort Garry, Red River of the North. 

& Fig. 11. Leptena sericea? from the Magnesian Limestone of Red River of the North. 

a Fig. 12. Calymene senaria, his fossil occurs in the shell-beds, EF. 3,4, of Wisconsin and Iowa, but the particu- 


lar specimen here figured was obtained in Ohio, and was selected for representation, as well to 
exhibit a more perfect individual of this species than any procured in the Northwest, as to test the 
applicability of the medal-rnling process to subjects of such relief and character. 
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TABLE IT. 


B. 


FOSSILS OF THE SHELL-BEDS (Ff, III, A) AND OVERLYING LEAD-BEARING BEDS (B. III., B) OF THE UPPER MAGNESIAN 


Tab. II.z., 


a 


ce 


<3 


LIMESTONE OF WISCONSIN, IOWA, AND MINNESOTA. 


Medal-ruled on Steel, from the Original Specimens. 


Fig. 1. Cyrtolites ornatus (%), three miles above Fort Snelling. 

Vig. 2. Pygidium of Phacops (N.8.?) Turkey River, Iowa, associated with Fig. 1, Tab. IT. a. 

Fig. 3. Leptena (N.S8.%), near the base of the Upper Magnesian Limestone of Wisconsin, above Savannah ? 

Figs. 4,5. Orthis subjugata (2), three miles above Savannah, in the shell-beds at the base of the Upper Magne- 
sian Limestone of Wisconsin. 

This fossil may possibly be a new species, as it differs from O. subjugata in the umbo being more 
elevated, and in the size and prominence of the ribs, as well as in their mode of bifurcation. 

Figs. 6, 7, 14, 15. Orthis testudinaria. The specimens here figured are from Ohio; they were selected for 
representation as being more perfect than those hitherto collected in the Northwest, to test the appli- 
cability of the medal-ruling process to fossil shells of this character. 

Fig. 8. Lingula quadrata (2), from the lead-bearing beds of the Upper Magnesian Limestone, near Dubuque, 
Iowa. 

Tig. 9. Orthis, undetermined, in the shell-beds, IF’. 3,4, above Savannah, Wisconsin. 

g. 10. Leptena deltoidea, Falls of St. Anthony, Minnesota, in the shell-beds F. 3, a. 

g. 11. Orthis pectinella, in the shell-bed F. 3, A, at Prairie du Chien. 

g. 12. Leptena sericea (7), and Orthis (undetermined), from Great Lake Winnipeg. 

g. 13. Selenoides Iowensis, (N. 8S.) Turkey River, Iowa, associated with Figs. 8 and 9, Tab. II. 

ig. 16. Leptena (N. 8.2%, in the shell-bed, F. 3,a, at the Big Springs, near the Upper Iowa River. 

g.17. Lingula (mmdet.) Lower Fort Garry, Red River of the North. 

g. 18. Terebratula (undet.) Lower Fort Garry, Red River of the North. 

g. 19. Plewrorhynchus antiqua. This small and delicately-formed Pleurorbynchus is, I believe, the first of the 

genus that has been discovered in this country in rocks of Lower Silurian date. 

Fig. 20. Orthis (undet.), allied to O. occidentalis, in the shell-beds, I’. 3,a, three miles above Savannah, Wis- 

consin. 

Fig. 21. Leptana (N. 8.7), allied to deflecta, in the shell-bed, F. 3, a, three miles above Savannah. 

22. Cytherina (aundet.), from the outcrops of magnesian limestone, equivalent to F. 3, a, at the Great South 
Bend of Red River of the North. 
Fig. 23. Orthis disparilis. Agency, Turkey River, lowa; shell-beds at the base of the Upper Magnesian Lime- 
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TABLE III. 


SPIRIFERS, ORTHIS, AND STROPHODONTA, FROM THE SHELL-BEDS OF THE IOWA AND CEDAR RIVERS, BELONGING 


TO THE DEVONIAN PERIOD. 


All the Spirifers but figs. 5 and 7, from this formation, seem to be destitute of ribs on the mesial fold or bourrelet. 


Tab. IIL, Fig. 
: Fig. 


“ 


a 


a“ 


Fig. 


ile 


wo 


o 10 


Ld: 


Spirifer Iowensis (N.S.) Towa River. 
Cast of Spirifer euruteines (N.S.), Pine Creek, lowa, showing the broad area of the ventral valve. 


. Front view of same, showing the deep broad sinus of the ventral valve. 


Spirifer pennatus (N. 8.), lowa River. 
Spirifer igus (N. S.), New Buffalo, Iowa. 
Spirifer Cedarensis (N. 8.), two and a half miles below Rockingham. 


}. Spirifer euruteines, Pine Creek, Lowa. 

. Spirifer (N. 8.4%), allied to S. undiferous, Davenport, lowa. 

. Spirifer pennatus 2 @ young individual, lowa River. 

9. Spirifer (undet.), in limestones of the age of the Hamilton Group of New York, near Rockingham, Iowa. 


This small Spirifer is allied to Spirifer muralis of Verneuil, but is smaller; cardinal angles not so 
much produced; cardinal border less wide and vertical; the ribs fewer, only about ten, and finely 
imbricated by layers of increase. 


. Orthis lentiformis? Near New Buftalo, Iowa. 


In size and general contour this Orthis resembles O. lentiforinis of the Corniferous Limestone of 
New York, fig. 4, No. 28, of Hall’s New York Report. The strive are so fine as hardly to be 
discerned without a magnifier; and the sinus of the dorsal valve is almost obsolete. 

Strophodonta? costata, (N. 8.) Davenport, Iowa. 
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TABLE UL. 


A. 


FOSSIL SHELLS AND CORALS FROM THE CARBONIFEROUS LIMESTONE, AND FROM THE ADJACENT LIMESTONES OF IOWA 


Tab. TIL a, Fig 


“ 


“ 


“ 


Fig. 2. Spivifer ligus, var. (N.S.) Near Rockingham, Towa, in limestones of the age of the Hamilton Group of 
New York. 

This Spirifer is considerably deeper than Fig. 4, Tab. IL, and the ribs apparently fewer in num- 
ber, otherwise it has a strong resemblance to that species. ‘The specimens hitherto obtained are 
hardly perfect enough to determine with certainty the identity. 

Fig. 3. Avicula (sp. vndetermined), from oolitic beds of the Carboniferous Limestone, three miles below Augusta, 
Skunk River, Iowa. 

Fig. 4. Atrypa comis (N. 8.) This smooth species of Atrypa is from the limestone of the Upper Rapids of the 
Mississippi, of Devonian date. 

Fig. 5. Strophodonta? costata (N.S.) This minute Strophodonta, ribbed like a modern pecten, is from the 
Davenport Limestone, of Devonian date. 

Fig. 6. Pygidium of Phacops crassimarginata, three miles below Rockingham, in limestones of Devonian date, 
associated with Fenestella, figs. 16 and 21. 

Fig. 7. Chonetes Iowensis (N. 8.2) in the limestones of Iowa City, of Devonian date. 

Fig. 8. Spirifer altenuatus? var. of 8. striatus? in the limestones of the Keokuk Rapids of the Mississippi, of 
carboniferous date. 

This species of Spirifer, which occurs in great abundance in member / of the Lower Series of Carboni- 
ferous Limestone on the Keokuk Rapids of the Mississippi, but rather of a smaller size than the 
figure here given, belongs, so far as I ain able to discover, to the above variety of S. striatus, as given 
by Verneuil and De Koninck, in their works on Russia and Belgium. 

The fossil which I have figured diflers, however, from the large S. s/riatus in the simplicity of the ribs, 
their fewer number and greater size, and in these being seldom dichotomous. There are usually but 
three ribs in the sinus, the middle one being the largest, and the same number on the bourrelet; and 
twelve to thirteen additional ribs on either side of the sinus. 

The same beds contain another Spirifer, closely allied to this, and about the same size, which has but a 
single rib in the middle of the sinus. 

Another Spirifer, of rather larger dimensions, is associated in the same beds with the two preceding, 
which is entirely destitute of ribs on either the sinus or bourrelet, and which approaches in form to 
the Devonian Spirifer, which occurs in the limestone of Cedar and Iowa Rivers, and which I have 
named S. ewruteines, except that it has not so wide a cardinal area. I am disposed to consider the 
first two varieties to be young forms of S. sfriatus, which in its adult and characteristic form is 
abundant at the same locality. 

Fig. 9. Strophodonta parva (N.8.), in limestones of the age of the Hamilton Group of New York. 

Fig. 10, Orthis (N.8.), allied to lentiformis, from limestones of the age of the Hamilton Group of New York, near 
New Buffalo. 

Fig. 11. Pentamerus (N. 8.2, from the limestones near Davenport, Iowa. 

Fig. 12. Slab of Productal Carboniferous Limestone, near Wayne City, Missouri River. 

Fig. 13. Terebratula serpentina (7), Skunk River, lowa. Carboniferous. 

Fig. 14. Strophodonta dimosa (2), from limestones of the age of the Hamilton Group of New York, near New 
Buffalo, Iowa. 

Fig. 15. Terebratula (sp. undet.), from limestones of the age of the Hamilton Group of New York. 

Fig. 16. Fenestella (sp. wndet.), from limestones of the age of the Hamilton Group of New York, near Rocking- 
ham, Iowa. 

Fig. 17. Chonetes (sp. undet.), a few miles north of lowa City. 

Fig. 18. Cast of a Sanguinolaria, from the base of the Carboniferous Limestones, near Burlington. 

Fig. 19. Gorgonia, allied to repisteria, in limestone of the age of the Hamilton Group, near Rockingham. 

Fig. 20. Part of tooth of Psammodus, from the Lower Series of Carboniferous Limestone, on the Keoknk Rapids 


Bile 


OF THE AGE OF THE HAMILTCN GROUP OF NEW YORK. 


Arypa (N. 8.2), Iowa City. This will probably be found to be a new species, since the corresponding 
beds of limestone of Devonian date in this country have not yet yielded any ribbed Atrypa. 


of the Mississippi, associated with Productus punctatus and Spirifer cuspidatus. 


. Fenestella Milleri (%), in limestones of the age of the Hamilton Gronp of New York. 
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TABLE IV. 


YOSSIL CORALS, FROM THE CARBONIFEROUS ROCKS OF IOWA. 
e 
Tab. IV., Fig. 1. Relepora Archimedes, from beds f,* near the top of the Lower Series of Carboniferous Limestones, Keokuk 
Rapids of the Mississippi. 

Wy a, Magnified view of a portion of the reticulated screw-like expansions of the coral, showing the form 
and distribution of the fenestrules, interstices, and dissepiments. 

This reticulated fossil coralline has a wide geographical distribution in rocks of this age in the Western 
States of North America. It has been known to Western geologists for many years under the name of 
Archimedes. Lesueur prepared drawings of this fossil before he left this country finally for France, 
doubtless with the intention of publishing a description of it; but never did so, to my knowledge. I 
gave a figure of it, in 1842, in an article which I prepared for Silliman’s Journal, “ Regarding Human 
Foot-marks’’} in the Carboniferous Limestone of the Mississippi, and stated that it seemed to be a 
species of Retepora coiled in the shape of a screw. If the reticulated species of corals which have 
usually been referred to this genus really are distinct from Gorgonia, then it belongs doubtless to the 
genus Retepora. De Koninck, in his work descriptive of the carboniferous fossils of Belgium, says it is 
exceedingly difficult to distinguish fossil Gorgonia from Retepora, as the distinction lies merely in the 
absence or presence of a cortical investment, which in fossils is seldom preserved; and he refers all his 
carboniferous fossils, possessing a similar structure to this coral, to Gorgonia, because he says that Gold- 
fuss has undoubtedly detected a cortical investment in Gorgonia repisteria, and infers that all its con 
geners, of an analogous structure, have a similar organization. If this be so, it is possible that the 
Archimedes may be a screw-shaped Gorgonia. 

a Big. 2. Cyathophyllum (vermiculare?) Goldfuss. It is with some hesitation that I refer this coral to the above 
species, since some of its characters are certainly distinct from that species, as given by Goldfuss. Neither 
at the knee-like flexions, nor elsewhere on the external surface, are the margins of the cells visible, 
but only annular swellings continuous with the general surface of the coral. The terminating cell is 
shallow, oblique, with about forty-five lamelle radiating straight from near the axis to the circum- 
ference, where faint, short, intermediate lamelle can sometimes be observed. Coral bent at intervals, 
and at the same time slightly twisted on its axis; almost cylindrical, or very slightly conical. 

Dimensions, about five inches long, and half an inch in diameter. 

It occurs in the Carboniferous Limestones, near the mouth of Keg Creek, associated with Chonetes variolata. 

If it be new, as is very probable, I propose for it the name of C, torquiwm. 

se Fig. 3, a, b. Cyathophyllum flecuosum (2), from near the mouth of Keg Creek. 

“Fig. 4. Cyathophyllum ( fungites?) (Flem.), from the Keokuk Rapids of the Mississippi. 

“ Vig. 5. Lithostrotion basaltiforme (Stylina of Lesueur). 

Ws “ a, Dissected cell-tube, showing the external walls, the irregularly arched cellular structure between them 
and the core; the internal structure of the latter with its arched partitions and styloid axis. From 
bed ad’ of the Upper Series of Carboniferous Limestone, Sweet Home, on the Des Moines River. 
This honeycomb-like coral is remarkably characteristic of member d’ of the Upper Series of Car- 
boniferous Limestones of Towa, and indeed prevails in the same geological position all over the 
Western States. As early as 1832, Lesueur figured this fossil under the name of Stylina, by which 
name it was long known to Western geologists. Its internal structure seems to correspond very 
nearly with the description given by Keyserling, p. 152, of the Lithostrotion, as it occurs in the 
Southern Urals. The coral is made up of groups of nearly parallel polygonal prisms, mostly five-sided, 
but some four- and six-sided. Each prism is composed of simple external walls (5, a),a thick core, 
and an axis. Between the external walls and core are funnel-shaped, plicated lamellae, which blend 
into both, and give the onter surface of the core a ribbed appearance. The inner part of this core 
is divided by transverse septee, arched slightly upwards, and connected with each other by a short, 
thin, pointed, concentric axis, which usually projects from the centre of the terminating cell, in the 
form of a prominent styloid process, which suggested to Lesueur the name of Stylina. The increase 
of the coral seems to take place partly by the springing up of young, small, prismatic cells between 
the larger old prisms, and partly by the addition of new cells on the top of the old ones. 

ie Fig. 6. Another species, or perhaps only a variety of this coral, occurs in the same part of the Carboni- 
ferous Limestone of Lowa and Missouri, especially when the beds assume a dolomitic compo- 
sition. ‘The internal structure of this Lithostrotion is essentially the same; it occurs, however, 
in hemispherical masses, of which the tubes forming the cells are almost conical, and tapering 
towards their origin, where they almost lose their prismatic form; from their origin the groups 
of tubes radiate in curves from the centre towards the circumference of the hemispherical mass. 


* See table on p. 92 7; Silliman’s Journal, vol. xlii., No. 1, July, 1842, p. 14. 


TABLE V. 


FOSSIL-SHELLS FROM THE CARBONIFEROUS LIMESTONES OF IOWA AND NEBRASKA. 


Tab. V., Fig. 1. Productus cora (large variety). Missouri River, below the mouth of Little Platte River. 


“c 


“ 


Fig. 2. Productus Flemingii (Low.); synonyms lobatus ( Ver.) ; longispinus (Kon.) Missouri River, near the mouth 
of Keg Creek. 

Fig. 3. Productus Nebrascensis. Missouri River, near Council Bluffs. 

iy. 4. Spirifer fasciger 2? Missouri River, near the mouth of Keg Creek, and Plattsburg, Missouri. 

This species approaches in many of its characters to S. fasciger of Keyserling. It appears to differ, 
however, in some particulars, perhaps sufficiently to constitute a distinct species. Like the fasciger, it 
has a deep sinus, and corresponding permanent and rather sharp bourrelet. Like it, too, the surface 
of the shell, on either side of the bourrelet and sinus, both on dorsal and ventral valve, is marked by 
folds or plications, but these are not only more numerous (4 to G) than in the description of the 
fasciger, but much more prominent than is indicated by the figures given of that species, Table 8, figs. 
3, and 3 a and b.* The folds are subdivided with small ribs of unequal size, generally from four to 
five on each fold. Both the sinus and bourrelet are provided with from nine to ten ribs of unequal 
size. The shell is therefore marked with fasciculee or bunches of ribs collected into. groups, each 
group containing from three to six ribs. 

There is a smaller plicated Spirifer abundant in the calcareous rocks of the western and southern 
margins of the lowa and Missouri coal-field, which is probably the same as this species, described by 
Hall under the name of S, triplicata, in Stansbury’s Expedition to the Great Salt Lake, which may be 
a smaller variety or young individual of this fossil. : 

Spirifer attenuatus, in member e of the Lower Series of Carboniferous Limestones, on Skunk River and else- 


= 


4 


where. 
Spirifer inequicostatus 2 Skunk River? Iowa. 
Ancella crassicollis? Keokuk Rapids of the Mississippi River. 
Cast of Bellerophon hiulcus 2? Keokuk Rapids of the Mississippi. 
Terebratula plano-sulcata. Upper Missouri, near Council Bluffs. 
Fig. 10. Gyroceras Burlingtonensis (N. 8.) From the oolitic bed, top of member a, of the Lower Series of Carbo- 

niferous Limestones, Burlington quarries. 

Fig. 11. Orthis umbraculum ¢ 

The description given by De Koninck of Orthis umbraculum, p. 222 of his work on the fossils of the 
Carboniferous rocks of Belgium, agrees with the characters of this species, obtained on the Missouri 
River, both near the month of Keg Creek, and under the marls and drift at the base of Council Bluffs, 
except in the number of ribs or stricee, which are much more numerous in the American fossil,—at least 
sixty at the beak, and more than double that number at the border, irregularly alternating coarse and 
fine; with three strongly-marked, concentric lines of increase, and one less distinct. 

Fig. 12. Chonetes granulifera (N. 8.) Missouri River, near the mouth of Keg Creek. 
Pig. 13. Allorisma regularis ? 

I have not been able to discover any essential difference between this fossil, from near the base of 
the section at Wayne City, on the Missouri River, except that the shell is rather flatter, and the trans- 
verse folds are not so regular, some of the middle ones bifurcating, or becoming broad folds as 
they curve towards the posterior border; in this latter character it approaches to J. sulcata, but 
it is not gaping like that species, and is less gibbous and more elongated. 

Fig. 14, Discites tuberculatus (N. 8.) Iowa Point, Missouri River. 
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* Wissenschafiliche Beobachtungen in das Pelschora Land, p. 231. 
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TABLE V. 


A. 
NEW SPECIES OF CRINOIDEA OF THE CARBONIFEROUS LIMESTONE, 


Platycrinus discoideus (N.S.) Burlington, lowa. 

a. Basal view. 

b, Side view, showing the form of the articulating surface for the arms. 
Platycrinus corrugatus (N. 8.) Burlington, Iowa. 

a. Basal view, with several joints of column attached. 

b. Side view, showing the form of the first cuneiform joint of the aris, 
c. Detached scapular plate. 

d, fe basal plate. 

ec, Scapular plate, enlarged, showing the corrugated surface. 
Megistocrinus Evansti (N.S.) Burlington, lowa. 

a, Side view of the body, natural size. 

b, Basal aspect, showing the form of the basal and first series of plates, 
Platycrinus planus (N.S.) Burlington, Iowa. 

a. View of the face of a specimen of medium size. 

b. View of a large specimen, from Burlington, lowa. 

c. Detached basal plate. 

Platycrinus Burlingtonensis (N. 8.) Burlington, Iowa. 

Platycrinus Vandelli (N. 8.) Burlington, Iowa. 

a. Side view. 

b, Basal view. 

Cyathocrinus cornutus (N. 8.) Burlington, Lowa. 

a. Side view. 

b. Basal aspect. 

Dichocrinus ovatus (N. 8.) Burlington, lowa. 

a. View of the face, exhibiting a fragment of an arm attached to one of the superior plates, 
b, Basal plate, exhibiting its bi-partite character. 

Dichocrinus striatus (N. 8.) Burlington, Iowa. 

a. View of the side, showing the longitudinal strice running over the surface of the plates, 
b. Basal plate, exhibiting the division. 

Cyathocrinus Iowensis (N. 8.) Burlington, Lowa. 

a. Basal aspect. 

b. View of the side. 

c. Detached superior plate, showing the corrugated surface. 


2. Actinocrinus wnicornus (N. 8.) Burlington and Augusta, Iowa. 


a. Basal view. 

b. Side view, exhibiting the position of the mouth, and the central spinous capital plate. 
Pentremites Norwoodii (N.8.) Burlington and Augusta, Iowa. 

a. Basal view. 

b. View of the summit. 

c. View of the side. 

Pentremites melo (N. 8.) Burlington, Iowa. 

a. View of the summit, exhibiting the apertures. 

b. Basal view. 

c. Side view. 


. Pentremites laterniformis (N. 8.) Mill Creek, Randolph County, Illinois. 
. Pentremites stelliformis (N.S.) Burlington, lowa. 


a. View of the summit, exhibiting its star-like contour and the oval aperture. 
b. Side view. 
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TABLE V. 


B. 


NEW SPECIES OF CRINOIDEA OF THE CARBONIFEROUS LIMESTONE. 


Tab. Vis, Fig. 1. Plalycrinus Americanus (N.S.) Burlington, lowa. 
“a, View of the base of calyx. 
“  —b. Side view. 
Fig. 2. Poteriocrinus rhombiferus (N.8.) Burlington, lowa. 
a. Basal view. 
b. Side view, exhibiting the two accessory pieces. 
c. View of the side, showing the form of the superior plates. 
‘ Fig. 3. Poteriocrinus tumidus (N. 8.) Chester, Illinois. 
“ a, Basal view. 
“ —b. View of the side. 
Fig. 4. Poleriocrinus spinosus (N.8.) Kaskaskia, Illinois. 
5, Poteriocrinus occidentalis (N.S.) Chester, Ilinois. 
“ a, Side view, showing the form of the accessory pieces, and a few of the joints of the arms remaining 
attached. ; 
“ —b. Basal view. 
“ Fig. 6. Agassizocrinus conicus (N. 8.) Chester, Illinois. 
“ Big. 7. Synbathocrinus dentatus (N.S. 
“a, Basal view, showing the tripartite character of the basal plate. 


) Burlington, Iowa. 


“ _b, View of the side, exhibiting the dental elevations on the superior edges of the arm-bearing plates. 
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TABLE VI. 


. 
LEPIDODENDRONS AND FOSSIL FERNS, CHARACTERISTIC OF THE CARBONIFEROUS SANDSTONES, MUSCATINE 
QUARRIES, IOWA. 


Tab. VL, Figs. 1, 3. ZLepidodendron aculeatum. Sternberg. 


ae Fig, 2. a obovatum. Sternberg. 

is Fig. 4, ua Slernbergti 

bs Fig. 5. ee dilatatum. Tindley and Hutton. 
af Fig. 6. Pecopleris, Species undetermined. 

“ Fig, 40 “ 


(Murrayana £) 
Pig. 8. Lepidostrobus, 
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TABLE VIL. 
FOSSIL SHELLS CHARACTERISTIC OF THE CRETACEOUS FORMATION OF NEBRASKA, 
Tigures 2, 3,4, and 5, Medal-ruled from the Original Specimens. 


Cucullea Nebrascensis (N. 8.) Fox Hills. between the Cheyenne and Moreau Rivers, Nebraska. 
Ammonites Cheyennensis (N.S8.) Fox Hills, Nebraska. 

Tnoceramus Sagensis (N. 8.) Sage Creek, a southern tributary of the Cheyenne, bordering on the confines 
s 


of the Eocene Tertiary of Nebraska. 
Scaphites comprimus (N. 8.) Fox Hills, Nebraska. 


5. Ammonites (2) Mandanensis, Morton. Fox Hills, between the Cheyenne and Moreau Rivers, Nebraska. 


On comparing this fossil with Dr. Morton’s figure and description of 4. Mandanensis, fig. 2, Pl. I., and 
p. 208 of vol. viii., part 1, of the Journ. Acad. Nat. Sci., Lat first doubted whether it could be considered 
of that species, inasmuch as the tubercles of the internal margins, and even those of the external mar- 
gins, were represented so much more distinct than they appeared on the Nebraska fossil. However, 
a comparison of the authentic specimens of A. Mandanensis in the Academy of Natural Sciences, con- 
vinced me that no specific distinction could be established. 

If Scaphites can be shown to be a satisfactory genus,* then it seems probable that this fossil would 
rank with that group of concamerated shells, It is true that the boatshaped form, from the 
deflection of the last half whorl, is obscure, but still it has a considerable general resemblance, and 
the compressed form of fig.4, and has the same kind of ribbing on the last half whorl, on which the 
serrations of the sutures of chambers are not manifest. 

Baculites (compressus ?). Sage Creek, tributary of the Cheyenne, Nebraska. 

Baculites (undet.). Sage Creek, Nebraska. 

The surface of this fossil is waved, from broad and flatly-rounded ridges or eminences, which traverse it 
obliquely, and which, in consequence of their being most prominent near the margins of the longest 
diameter, form a shallow channel, or rather give a compressed form to the surface at right angles to 
the long diameter. The Baculites ovatus of Say has a similar waved surface, but differs in the trans- 
verse section presenting a more wedge-shaped form. 


a Fig. 8. Mould of Lucina? Fox Hills, Nebraska. 


cs Fig. 9. 


Mould of Pectwaculus. Fox Hills, Nebraska. 


ue Fig. 10, Avicula (undet.) Fox Hills, Nebraska. 


i. Bie. 11 


In form this Avicula approaches to .4. carulescens of Nelson, as figured by Goldfuss, from the cretaceous 
formation of Westphalia. Its breadth, however, is greater in proportion to the length of the shell, 
which is rhombic in form, and less oblique than Goldfuss’s figure, and is not provided. near the 
middle of the back, with minute tuberenlated costie. 

. Orbiewla (undet.) Fox Hills, Nebraska. 


* For remarks on this head, see Appendix to this Report. p. 579. 
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FABLE VII. 
AMMONITES AND SCAPHITES, FROM THE CRETACHOUS FORMATION OF NEBRASKA, 
All, except Figures 6 and 3a, medal-ruled on Steel from the Original Specimens. 


Tab. VITL., Fig. 1. Ammonites Nicollettt, Morton. Tox Hills, between the Cheyenne and Moreau Rivers. 

This Ammonite agrees with Morton’s description of the above species, published in the Journal of the 
Academy of Natural Sciences, vol. vili., p. 209, except that the coste are closer together, are more 
numerous, and their bifurcations repeated sometimes twice before reaching the periphery; distinctions 
which are, however, not considered sufficient for the establishment of a new species. 

There is another Ammonite from this locality, which probably may be referred to the same species, as 
it differs only in the tubercles at the margin of the periphery being more distinct. 

. 2. Ammonites Nebrascensis (7). Fox Hills, Nebraska. 
xs. 3, and 3, a. Ammonites Nebrascensis. Fox Hills, Nebraska. 
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Scaphites nodosus (N.8.) Sage Creek, southern tributary of the Cheyenne, Nebraska. 

. Ammonites lenticularis (N.8.) Fox Hills, Nebraska, associated with an Avicula. 

6. Ammonites opalus (N.8.) Great Bend of the Missouri River, associated with Inoceramus Cripsii. 
. 7, Ammonites Moreavensis (N. 8.) Fox Hills of Nebraska, associated with Avicula, Tab. VIL, fig. 10. 
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TABLE VII. 


A. 


INOCERAMUS AND AMMONITE, FROM THE CRETACEOUS FORMATION OF NEBRASKA. 


Medal-ruled on Sieel, from the Original Specimens. 


Tab. VUE a, Fig. 1. Inoceramus Nebrascensis (N.S.) Sage Creek, Nebraska. 

Before this fossil was engraved, it was thought to be altogether impracticable to execute a subject of so great 
convexity by the medal-ruling process, and the plate was undertaken as a mere experiment, which turned 
out, however, remarkably successful, and gives a wonderfully perfect representation; more perfect 
indeed, than could be obtained by any other method of engraving. 

& Fig. 2. Ammonites Nebrascensis. Fox Hills, Nebraska. 
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TABLE IX. 


REMAINS OF THE RHINOCEROS AND THE GIGANTIC PALZOTHERIUM OF THE EOCENE TERTIARY OF THE MAUVAISES | 
TERRES OF NEBRASKA. 


Tab. IX., Fig. 1. Rhinoceros occidentalis. Half the diameter of nature. Inferior view of the skull. Upon the left side all 
the molar teeth except the first are perfect, and the latter are entire on the opposite side. 


« Fig. 2. Fragment of the left side of the lower jaw, the size of nature, of Rhinoceros occidentalis. It contains 


w 


three molar teeth. 
“ Fig. 3. The last lower molar tooth of the left side of Paleotherium (Titanotherium) Proutti, the size of nature. 


“ a. Left side of the lower jaw of Palaotherium (Titanotherium) Proutii, reduced one diameter, containing 


the true molars, and portions of the preceding two premolars. 
The Palotheroid animals are more nearly allied to the Tapir than any other living animal, but 


approximate in some respects to the Rhinoceros. 
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TABLE X. 
REMAINS OF ARCHZOTHERIUM AND OREODON OF THE EOCENE TERTIARY OF NEBRASKA. 


Engraved from Daguerreotypes of the Original Specimens. 


— 


. Inferior view of the upper jaw of Archeotherium (Entelodon?) Mortoni, one-half the diameter of nature. 
Upon the upper side of the figure may be observed the last two temporary molars, and the succeeding 
two permanent molars, and on the lower side the permanent premolar successors of the former teeth, 
and the following two true molars. ’ 

Fig. 2, Side view of the head of Archeotherium (Entelodon?) Mortoni, reduced two diameters. In it are visible 

the posterior two temporary molars, and the first and second permanent true molars. ° 

The lower jaw exhibits a portion of the unprotruded last permanent premolar, a fragment of the last 

temporary molar, and the first permanent true molar. 
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. Portion of the left side of the lower jaw of Archeotherium (£ntclodon?) Mortoni, reduced one diameter. 
It contains a portion of the last temporary molar, below which, in the figures, the unprotruded last 
permanent premolar is partially visible, and the permanent true molars. 

Since writing the descriptions accompanying these plates, on the mammalian and chelonian remains 
of Nebraska, I have had an opportunity of inspecting Gervai’s Paleontologie Frangaises, in which is the 
sketch of an upper series of molar teeth of Entelodon, which so closely correspond to those of Archeo- 
therium, that I think it very probable the latter may prove to belong to the same genus. 

Figs. 4-6. Oreodon Culbertsonii, reduced one diameter. 

Fig. 4. Inferior view of the skull, of a male individual, containing on both sides the molar series, almost perfect, 

the left canine tooth entire, and part of the right canine. : 

Tig. 5. Side view of the skull, with the lower jaw, of a female individual. It contains all the molar teeth in both 

jaws, and the canines in the lower Jaw. 

Fig. 6, Upper view of the skull of the same individual as the last. 

The Aycheotherium partook of the nature of the Hog and Peccary. Yet, by regarding its physiognomy, 
it will be observed that the animal must have had more decided carnivorous propensities than those 
pachyderms ; indeed, in the greater size of the temporal fosse and high sagittal crest, this fossil genus 
of Nebraska, approximated to the Cat tribe; and it is probable, when its canine teeth are discovered, 
that they will be found to have an analogy with the plantigrade or Bear tribe. Thus we have united in 
this singular extinct race characters witnessed now in two different orders. 

The Oreodon was truly a ruminating Hog; its grinding teeth closely analogous to the Deer tribe, 
show that it chewed the cud like existing Ruminants, yet was provided with very peculiar canines, more 
like those of the Peccary than any other existing animal; while some portions of the cranium approach 
to the Camel and Lama. It possesses incisors in both jaws, differing in this respect from all existing 


Ruminants. 
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TABLE XI. 


ADDITIONAL REMAINS OF ARCHAZOTHERIUM AND OREODON. 


All the figures of the natural size. 


Tab. XL, Fig. 1. Inferior view of the upper jaw of an adult individual of Archeotheruun (Entelodon?) Mortoni. The left 


side of the specimen contains the first and second true molars, perfect, and the fangs of the last molar 


and of the preceding two premolars. The right side contains the greater part of the first true molar, 


the entire second, and the fangs of the third and those of the last premolar. 
Ls Figs. 2, 3. Oreodon gracilis. 

Tig. 2. View of the right side of the skull of an adult individual. 

Fig 


. 3. View of the base of the same specimen. Upon the left side are exhibited the fourth premolar and the 


true molars, nearly entire. 
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TABLE XII. 


REMAINS OF A SPECIES OF LAND TURTLE, FROM THE EOCENE TERTIARY OF NEBRASKA. 


Engraved from Daguerreotypes of the Original Specimen. 


Tab. XIL., Testudo Culbertsoni, two-fifths the diameter of nature, 
We Fig. 1. Ventral view. Sternum. 
te Fig. 2. Dorsal view. Carapace. 

The anterior part of both figures is directed to the left of the engraving. 

Though the fossil turtles of the Mauvaises Terres of Nebraska, have most-analogy, in the details of 
the anatomy of the carapace, to the land tortoises, still their general form and appearance closely 
approximate to the aquatic turtles, and for this reason it is not improbable that they were partly 
aquatic in their habits. 
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TABLE XII. 
A. 


TWO SPRHCIES OF LAND TURTLES, MACHAIRODUS, OR SABRE-TOOTHED TIGER, AND A SMALL SPECIES OF RHINOCEROS, 
FROM THE EOCENE TERTIARY OF NEBRASKA. 


Engraved from Daguerreotypes of the Original Specimens. 


Tab. XIL a, Figs. 1,2. Testudo Nebrascensis, half the diameter of nature. 
ce Fig. 1. Dorsal view. Carapace. 
a Vig. 2. Ventral view. Sternum. 
es Figs. 3, 4. Testudo Oweni, three-tenths the diameter of nature. 
Fig. 3. Dorsal view. Carapace. ) 


. Ventral view. Sternum. : ea 
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. View of the left side of the skull and lower jaw of Machairodus primevus, two-fifths the diameter of 


Q 
On 


nature. In the upper jaw are visible a portion of the canine, and the posterior three molars. 
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. 6. Rhinoceros Nebrascensis, two-fifths the diameter of nature. Inferior view of the upper jaw, containing 
the series of molars on both sides, nearly perfect. ; 
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TABLE XII. 


B. 


REMAINS OF A LAND TURTLE, RHINOCEROS, AND PALMOTHERIUM, FROM THE EOCENE TERTIARY OF NEBRASKA, 


Engraved from Daguerreotypes of the Original Specimens. 


XU. B, Figs. 1, 2. Testudo hemispherica, one-third the diameter of nature. 


G 


6“ 


“ 


« 


Fig. 1. Right dorso-lateral view. 
Fig. 2. Right ventro-lateral view. 
The anterior part of both figures is directed to the right of the engraving. 
Figs. 3, 4. Fragments of the superior true molars, natural size. 
Iam at present very much inclined to consider these as belonging to a true species of Paleothe- 
rium, which from its very great size might be appropriately named Paleotherium maximum. 
Fig. 5. Fragment of the lower jaw of Rhinoceros Nebrascensis, the size of nature. It contains half of the 
first true molar, and both those succeeding, entire. 
Figs. 6-8, Paleothertwm (Titanolhertwn) Proutii, the size of nature. 
Fig. 6. Fragment of the masticating surface of a superior true molar, exhibiting the inner conical lobe. 
Fig. 7. Crown of an inferior premolar. 
Fig. 8. Crown of an inferior canine. 
Figs. 6-8, and figs. 3, 3a, Tab. IX., I think belong to a different but closely allied genus to those 
represented in figs. 3 and 4 of this plate, which appear to be characteristic of a true Paleotherium: 
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TABLE XIIT. 


REMAINS OF ARCHMOTHERIUM AND OREODON, FROM THE EOCENE TERTIARY OF NEBRASKA 
The figures are all of the natural size. 


Tab. XUL, Fig. 1. Distal extremity of an os humeri, viewed anteriorly. 
‘ Fig. 2. The same specimen as Fig. 1, articulated with the radius and ulna, viewed internally. 

None of the specimens of long bones in the collection, were found in immediate connexion with 
the fragments of crania, so that I am not able to ascertain with certainty to what species those 
represented belong. The humerus of Figs. i and 2 is about the same size as the corresponding por- 
tion of that of Cervus Virginianus; the radius is in a trifling degree larger, but the ulna is relatively 
much better developed. The relative size of the three bones agrees better with the Suiline animals 
than with Ruminants, and they may probably belong to Archzotherium Mortoni. 

Fig. 5. Fragment of the left side of the lower jaw of Oreodon Culbertsonii, viewed from above, and exhibiting 
the true molars and the posterior two premolars, with their crowns very much worn, 

x Fig. 4. Fragment of the lower jaw of Oreodon Culbertsonii, exhibiting the triturating surfaces of the last two 

molars. 

Figs. 5, 6. Fragment of the right side of the lower jaw of Oreodon gracilis, containing the last two molars, and 
half of that in advance. 

Fig. 5. External view of the specimen. 

Fig, 6. View of the triturating surfaces of the teeth. 
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TABLE XIV. 
REMAINS OF THE RUINOCHEROS, FROM THE EOCENE TERTIARY OF NEBRASKA, 


All the figures reduced one-third. 


Tab. XLV., Fig. 1. Front view of the distal extremity of the os femoris, supposed to belong to Rhinoceros occidentalis. 


g. 2. Inner view of the same specimen. 
se Fig. 3. The left tibia, probably also of the same species, though the specimen is relatively rather smaller than 
the former. 
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TABLE XV. 
REMAINS OF EUCROTAPHUS AND OF THE RHINOCEROS, FROM THE EOCENE TERTIARY OF NEBRASKA, 
All the figures are of the natural size. 


View of the left side of a cranial fragment of Eucrotaphus auritus. 


Tab. XV., Fig. 


Fig. 2. Upper view of the same fragment. 


e 


oe Fig. 3. Portion of the right side of the lower jaw, containing the posterior three molars, of Rhinoceros Nebras- 
censis. 
s Fig. 4. View of the proximal articulation of the tibia, supposed to be of Rhinoceros occidentalis. 


The Encrotaphus was a fossil ruminating Pachyderm, allied to the Oreodon, a ruminating Hog, whose analogies 


have been mentioned in the references to Table X, 


Os ee ek ee [ete nt ewe ters +05, nee 


WS; 
NF: 


Fort 


( Laramee 


\ 


——— 


Mi 


Longitude 26° 
| Ry S 


West trom Washinst on 


pi Pirno0es 
Mpring , 


fe 


Latitude 42° 


si 


he 


MAP 
SHOWING THE POSITION 
of the 


JOHN EVANS 
of the 
U.S. Geological Corps. 


. ve 
ee 


, 


sik fen 


e 
is 


BN ala ee 


916 95 ae ain 
} 9/4. 98 9/1 910 89 88 
= a = i} 


wl ‘araja R. 


Reference . 


| Lower do ie 


Lowest Sondstones . 


Metamorphic Schists. 


es} Granth & Stertic Rocks. | 


Lunestones of Cedar Valley, 


Upper Magnesian limestme, 


ao 


Whitney's Mill 


As ; | 
| |[49| 
| | 

6 
ni | 
ia 
Af | 45 
Big Bull Falls 
| 
Grand Rapids 


44 
= ) Saal nesal 
i = 
| ef | SS | | 
wel | 
Fal | % 
oa GEOLOGICAL MAP a | | 
a R 
ss of, parls of in , a on y 
MINNESOTA an» WISCONSIN iS a) 
designed lo show | 
Portions of the Rock Formations 3 
now concealed by Drift 
be | BY J.G.NORWOOD. 
: } Drawn by J.Chappell Smith . i 
| | ' 
"yf 95 94 93 92 91 90 89 | 
i 
hae 


Veal. 


Grand Portage Bay. 


of E 


— 200. 


Vertical scale in feet 


Fond du Lae Superieur 


Torizantal scale bro miles to tie tuch 


Kawinbas) 2 


= 


Ned. clay ever trap 


d Ge NYA 


a 
i m) Basalt over grits & breccia Hetamorphosed wiles Fer’ trap over Anygdaloid, ~ Dritt 
o is iS asna a a aan re ERR 3 
Gis “£ Sosee pe ms ROASTED, ~ SS SG ag 
{TUNA sass ; KRESS BESS GWE 


General lornected Section of the rocks eaposed. on the North, shore ef Lake Steperier, bebe 27 


Font 


Z 


Mural precipice 


du Lae Superieur and Pigeon foint.as observed during the geelogical surveys of Wisconsi & Minnescta lerritery, a thi years lEFE, AD & &0,under the 


By Richard Owen 


Bitobig Bay. 


dvetiow of David Dale Owew, MD. United States Geologist. 


Grand Portage Bas 


| 
| 
; 
| 
| 


MN. 


IRROMMONIRS 


hack ip / TA 


gharig 
pea’ nes 


we 


HOOLOCOMY Le 


{ 
| 


PT VIESY ANID SiC UH 


| OK 
BY 


| RICHARD OVEN, 


Eng® on Steel by WH.Dougal Washington D.C 


LUA, 


° 4 a 
g y 
f ey Lee: + M0 fect bach are Mecreat Stase® 


Three Dikes cutting trough Slates Grand lortage Bay Hide wer which the ruil passes to Vigeon Mission Cypress: Swamp Piacon Point North Shore 


NTT TA See eee 


coast in backer 


§ 


River 
oT note Slate 
f rie 
Mouth WT 


SMivriore fy 
Tea. about f 
tom 
Swamp hidiy . yi 
eovered neath Cypress a . ered SU : 


Meret spasis 
vid Sa say 
spaniel 


peat 


Crensione 


y Sy) » % g 
afi ee Plisff reeks £0 fi bith 
z shin? of unaltered 
& Stlictcus Slates ring 


eae Sent CEROGOGLONT UiNP 
(? a COAST ViIKW ANT SIC MON | 
or | 
C LCR PONE 
2 eC BY 


RICHARD OWEN. 


(oust Section from te Westend. of rand Forage Bay ta the etry yf Pigeon Lot ava didn North op Kast. By Bicdurd un. 


al Washington D. 


a 


ak 


se 


Ee 


= 


Eon ON GRA 
rom a lull 


a 


Vginekan River 


Wwilshiwanimawik Le. 


SHORE OF LAKE 


Valleys about 1z miles wid. 


ray Sue 


~ 


Maudonish Rk. 


vin the Lake shore 


2 and generall y 


Engraved & P) 


. 
: a - 
‘ a 
, os 
a ~ 
' 
' 
aa 
os 
% oo 
‘ 
¢ 
a v i 
ra - 
” 
“ - 
TNE ry 
‘ 
s 
’ 
\ 
‘ 
' 
4 
' 
o 
“ . 
as : 
ne - = 
~ ~— ‘ 
‘ 
+ 
a oo 


eerie 


PLILN. 


OUTLINE OF THE HILLS ON GRAND PORTAGE OF PIGEON RIVER,NORTH OF LAKE SUPERIOR; - 


as see fiom a lull 650 feet high 4 $ Ihiles north of Grand Fortage Bay. 


Chappell Smith, del, 
JSecliow om Baptisny kiver 
Sect. 4 
Section from Inacnant kh. toward Swe Island River; Lake Shore. Section from the mouth of Wisacode Liver northwesterly 
. : 
Set. 6 


174 173 


178 & 177 
Section mouth of tariboo RF. Section moulh of Kagitsiwaninawvak Rh. 


Section frony the mouth of Inaenant’ hiver; north westerly 


OUTLINE OF THE HILLS AND RIDGES OF THE NORTH SHORE OF LAKE SUPERIOR AS SEEN FROM THE TOP OF THE GREAT PALISADE ROCK 


The high summits vary trom 5 te 6 miles distance trom the Lake shore. Valleys about 1: miley wide; the SL.slopes precipitous 


z 
2 y 5 
\ = 3 3 
8g 8 A < e 8 
S - sy = = & 
= = S 5 8 
a Ss + SS ORS 
e =) 


‘ae 


“T.Chappell. Smith, del 


we XR ————s 
Manidowish R. Hagitshiwaninawak A. Giriboo River” Twe Island Biver’ tnaonaa Re, Kawimbash R. 


Palisade G, Baptism layer 
The tops of these hills are trom 12 to 5 miles distance tm the Lake shore 


Norwood. 
long this part of the shore there isa very gentle slope tar the distance of 12° to L mile 


back where the tirst ridge rises tothe height of 329 teet and the second one 


Point of observation BOF feet The summits vary trom 2to 3 miles in distance trom the Lake shore 
the rise beginning about Veto 2 miles back EO cro tmies one on, 
approach within a quarter or half a mile of it. 


above the Luke level, 
about 2 miles rurther back rises 200 tet ugher. 


Engraved: & Printed by TM Butler. 


U2] Uodbyy 


=. 


AOL UAL) UG ADDY : 


Lake Steper 


ered 


ay? P80 PUP ISL "YY OIG; 


ayo TAppwdd)-y ZooT 


PYPT DPM 


aang aozapyy, big jo Ayo ) 


Lipper Linnette Lever, 1 


we Ihisconsin Frver below I 


= 


FU, BN, 


GL 


LU LILA 


Sa 


A 


@ 


lo Lak 


NVorth wes lerly, 


, 


© Supervos 


Lak 


[igeon Fount 


TOM 


i 


UY 


UW 


a) 


the 


OSS 


C7 


a 


Section 


INE Es 


a 


Gg 


Na0oy Uuoabry 


aboua] puny *) 


BO] NP ADT PUTS YU ECG 


UY SOL 


“hay np ny pe 


2yP] 171 


h 


YW CoO! \ 


PY 146 


abvpa] gor 


YET RT Pu WU 696T 


te 
é 


ayo] uDpunayy YL 


1 Paras 
EAA 
NAY EM YAO 


mo 
Titan 


TWA 
hee, 
TREN AY) 
ROAR A 


2YD] PUN PUNY GOL eS 


"4 


Vt 


MANY WIOL) TE A 


bpry bua 


abe 


Jo puta addin wary 


J pur 
BOT A Sy 


obopog apn 


AD OMAY PUBL IAOGY apit Pug 


oy YoUUDADe 7 Jo ymnoyyr § 


bg7bog B 


oO 


wy penhang yo Aayny 


AY VYVMYVYYST JO AID] 


SOAR DRY NUM OUT JO SO) 


ONRY SINOT 1. AOD] 


wary sprung gad dn jo Aaya], 


AYDT UOU LUMA] WOT PY) 


a 


DAT 


AYDT UOY LUMA] JO 127114) 


CO 


iba 
Ny TWN 


ADT NA] PUDE JO Pula Yh 


AYDY NUIDY JO HLOYS YRON 


SF ce aoe eh 


v. 
Gag) 


dS AVA 
icy 
wes 


OTe, 
aa 
ree 


Mer Mab 


_ 
AL 


ua 


LaLaLy 


7 van 
v~ We aan 
e 


i) 


aes 


Miles tr one inch. 


Sie 


Seale of 


Finnette Liver, northerly, to ftainy Lake. 


PP 


near the mouth of C 


4 


Liver 


+ 


TOLL. 


Ucy of the St. ¢ 


‘om the ba 


Section. 7 


pout on Wisconsin fiver bow Whitneys hapids. 


¢ southeastirly lo a 


3 Section strom near Lortage Lak 


O 


LVE 


Spacey Pay 


Sprd ay SCTAYNOIT 


SL TT YYPULLD 


“YU UISUOISYY 27270 


Ul Reaguunyy NP IVT. 


BYD'T AP OMAT JO ALOU SS 


ayn] aboud, 


é 


P 


= 


pkalorans 


Pp 


h 


7 


ZIES 
ASE NISS 
e 


M1 


~ 


LON 


a 
PR RETRY ENS 


mouth of Kinechegakwag Cr. toward Cloguet Liver 


from the 


SS CCLLOIL 


2S 


NV 


4 


oO 


i 


YAGL \ 


Y BES 


UY 006 


TEN SACU 


Wi, spanua) 


“Yi 2a) NOT T 


SRT WUT HUT 


Yond) L272) 


ser nag Oud, 


n 


TE 


Norwood 


G. 


yD, 


thst Fork of Paxsabika River, 


Wochsmon. the: S£- Petes: 
By FEB. Shumarad . 


Granite 


7 
= “ — EY, rx — - i al epee TES 


Alluvial bottoms Mouth of 
Ned Nood hk. 


Blue Karth Kiver 


. from Ge THE 


drow Hing 


Drift and attvinm for 20 Miley ina 


ocastonally in AN course to Graw Ning River. 


ven 


Sec. 3. 


Pl. SM. ‘ 


L 
: a 
Section on. lalla Stove Lake Shore 
Above Kamanasisatikag liver, by J.G.N. Between Split Rock and Gooseberry Rivers, by J. GN. 
: 
4 
f 
j | 
H | 
f 
I 
Section on Palisade Creek, bv J. GN. Section on the ¥ fink af Passabika River, by JG. N. . Section on (uttace River by IGN. 
: 
; 
: | 
) 
; Section showing the succession, elevation andl dapres tan of the rocks on the S& Peters River from tts mouth to its confluence with Red Nood River. 
By EB. Shumard . : 
° 
He. 4 
Xe E : == a yw eee ee = VN i bie © a 2 _ a 23 Df = ee SEE eae 
Fort Snelling AMuvial bottoms Litlle Rapids Alluvial, bottoms : Alluvial bottoms White Rock Traverse des Siouce White Karth Bly Blue Earth Alluvial bottoms Red Furth Blu Opposite the Mouth of Waraju Filmed none Petit. Rovher Ttinteall Bottianiin Ward off 
Ked Wood BR. 


Section N° 7 On the Upper Mississippi from the falls of Sf Anthony to Crow Ning . 


= = 
= = Ps = = 
= = & = = = > 
= = = = S asi = 
= = S s eS = E S S 
= = = S = = = & 4 S 
= = = > = ca > = 5 = 
s = s : ; : 
emma MMM PS MMe 
ee : , : AGE RS TTI GIES TET Tr. BETTE Wh a: SR ALL : L d LiL Ll = = - ——= 
Drift and alluvium for nearly Jo Miles in a N. W. course resting probably on granitic rocks . Drift alluvium and boulders with granite and slates apparently occasionally in Granite chain « Hornblendic range . Mica state chain — succeeded by magnestan states and close Drift aul alti Ae 20 Miles in a 
, rj zi grained hormblendic rock . AW course to Grow Wing River. 


pluce on some of the rapids 


with 


rye with lage Crystals 


y 


LOWMAN IYO yo. JIAO] 
i; Pi 


. 
+", 
SNOT worse asogn Sayre 


yy peg (spedyy womMo'yeys EL 


"7 OPI "Y VES 


AV] UOT JO IOUS NY TL 


yy padi) JO YEW UW ee 


\ 


toLiadny' IYVT JO [Pao] 


doltadny AYYT JO JIA] 


yy apna, Uo AIG EM GLE 


jake Superwr. 


.  Winenibove Late Si UPCrtor’. 


sonwdny: ayory yo pray 


> | 


yt vaoyn sore 9 
Wey ye | 


SHO] Ue 


ye pegsputoy wary ee || 


wen yee 


aynry Onoy go anys ee e — | 


Vy vobrynuae-u sso \ 


aboplay uobrymuag y ie 


ayy AIT BOL [ 


\ 


PAY) PNOD OT Y mie | 


YU MAD RINT Y KO 


| 


sete sani ens 


Suey worm Y LOK |_| 


syn wadding Uy sO 


LY NYE eek 
“yy vacnddiyy Jo SO 


“yp mmaddayy yo ynogy ys 9x 


ysmoy 1. 


Wel. 


Asan: DIO W042 | 


ayory ybunu 


AyD PAIS 


HPAL VMOU ACL Y ANY B98 


mol 


aye 


”l UGIE 


LOL, VMOERYOT UM USI U Ve 


“y ashums: 


WN SOLEUL EY LEE} 


| 


Synge), 
‘oliuns dod, 


Me x XT 


| 
ARO 


PTOMTYS! JON SII GY 


| 


VTOMTLUS SOAS: SATCU DAY BLT 


syrags rey yd 


sh 


toutudlnss wey] JO fea") 


Y eytey va wBopsay 


Y uobrymte, 


py spuloy 


Y WY] PATO SAM OEY & | —=1| 
| 
\ 
VPM WoT SYM GY LOS 
“Y asnnuns: gaoqo juny: 
Puy Sayre GY “ 
ATOMS: UW OFC 
SS 
= 
5 


UNTO 


Wer, above the level of Lake § 


rand the mouth of Bad 7 


IPPCWd TV 


tal elevalion of the country between the mouth of th 


Section of sumuut levels, showing lhe gene 


LAR 


s above Lond du Lac, above Lake Supertar. 


sippy river. al St. lauls, and St louis river Ad mile: 


Ilissts: 


at the outlet of Lake St troiv,and the mouth of Bots Brule river. 


Section * 


VI. 


Trom Barometrical Measurements 


onnoisance oF the Chippewa Land District, under the direction or David Dale Oven, MD Principal Geologist, 


% 


Wade during a Geological le 


oytst. 


a 


Norwood, MD Assistant 6 


1. 


By 0 


» 


ite 


= 


“4 


SINR LAS 
ON WHE 
BETS 


| a 


Tr) T 
D.0 


F3 S50r 6 miles back 


wal Sections trom obse 


Féspathic) 
Granite | 

\ 
ea See. Nol 


Granite \\ 


_ Whitneys Rapids 


Sec. Vo. 3: 5. 
SUIRIDAS ve eee 

ON Wie 
ROME “iene 


ES MOE ES EG aut NS 

ON THE MISSISSIPP 

VO WHEN HIE 

Pe OW WER WISCONSIN AND wane 
BY 


[D) DIOW EIN. 


cave 


New 
i 
St Pauls 


8; mom 205 WEDS RAPIDS) 
STRUCTED FROM 0 IMONS 

OF BF. SEHOMARD 

Bit D).D.OWLEN. 


ee MOWED 


7 


( ELF 


ddditional Sectiens from observations by BE Shumard 


f 
Bort | 
2 ( the rs | 
Sate | | 
Sth trilobite = 15 - | \ 

ted J Flay | 
40.0 1 | 
3 } 

Fla 35 — =: 
——le [aia E 3d trilobite Il 
FLaIS te |. Ler pi \ wear I 
6 2 E “\ 1! 
3d trilobite 20 
; Boe 23d (re eM \ 4 
: Elid. 36.4 bed Fea Concealed, Hat 
ose) \ . ——a Ie a ) 

a ze0 ae & 6 & ate, % 1! 
rebag? 4 e Fle Wb ft talus of > if 
Wanye rtauge x | Partialy : 12% Coarse Lin- Ab) Teeter es) i i 
OST a |conceated guia & Obo- fo" Gere f I 

ee aya talus \ * lus grit om Conceating ae | 
125 q vA Fle yl 
ret \ | II 
\ t —— = 7 i } | 

| | 
Ll 
i 
| 
| 
if 
| 


Purr P2ey, 


Vee 


ASHES 
; i 


Wabasha 
Prairte 


Vertical Scale 100 feet tot an inch 


Eng" on Steel by W.HUougal Washington D.C. 
- 


Vertical Scale 100 reet to? am inch 


hack im the blulfs 


e the Missourt 


Limestones of the Devonian 1 
| back in the blifs on the waters 
North of the Missouri . 


Sandstone , 

=| Hard rugged cherly 

\ magnestan limestone. 
=\ White checkered marty limestone, 
Thick bedded hard 
cherty mapnestan 
\ Limestone. 


Benches of 
drugged chery 


ive mtynestan 
MEER limestone. 
: Vy 
t 
| 1 
: | 
iC i 
fone. 
(emestones 
me interealations of 
bres. 
| } a 
h, yellow & EE 
madstone aay ih 2 ‘2 di 
bead aul — 
mn ead fre. 
ids of chert, —— 
| beds ef Section on the 
~ t <5 : . 
me. ME! Sterling 
7 U \ @ Xi 
F il ae 
| il \ HY 
Nae 


. Ls Ys 
\S as 


iy 


' + . 
ra oa ‘ - 
' ‘ / 
‘ zy 
: 7 
i u 
= é _ \ ba 
1 
~ at 2 
‘ 
: , f 7 be 
~ 1 - . 
— 7 . 7 $ 
~ : 
Ah 7 ; 
9 
, i 
e i 
Ry ; 
' 
‘ 
<4 yo 1 
a v i 
ee - 
5 7 es ——— 
ey Ben n , 
| ' 
' 
Aiea % 
; i 7 
' 7 
| . 
‘ 
cs a 
4 
. = 
i 
4 ‘ 
La 
=i , 
\ 
. 
' 
« 
= = 0 
es ’ = 
7 ' 
- ' 
’ i 
te 
} ~ 
t 
. = 
- % 
' - 
ee — 


Hiver 


SOUL 


About 350 feet above the Mowh of the Mis. 


Bench of rugged limestone 
with glistening facets of calespar, 


Limestones with intercalations of 
shales & marly beds. 


Productal limestone, 
schistase limestone 


and martites. 


Limestone fill af 
Praductus lohatus. 


| Projecting bench 
limestone. 


taal £0 indies 
Indurated staty cay W/) 
py Taetetes limestone. 


es Limestone, 


Wl) while and 
sch 


{val 
My, 


Mi 
Hi} 
Il 


Ny) 
AW 


i 


Weany bed of carinel coal back in the bluffs 
some 200 to 300 fert ahove the Missouré 


on both sides of the River, 


Limestones of the Devonian Period 


North of the Missouri . 


Rugged cherty mall 
j limestone. 

exh colored enerin - 

ial limestone. 


Gubonifrous 
cherly frag 
mentary lime- 
stone contd Sp. 
strintus. 


Sandstone, 

=| Hard rugged. cherty 

“ magnestan linestone, 

= White checkered marly limestone. 

| Thick bedded hard 
Hh upnestan 

limestone. 


aN Rugged hard 
f cherty 


magnesian 
Mestane. 


poe Sruguientary 
= \herty Limestone 


et buff cellular 
eee 


with bands of 
chert. 


Benches of 
rugged cherty 
maygnesian 
limestone. 


We! O77, 
| 


sbback in the bluffs on the waters of te Aue Vassex 


chert 
=| sandstone. 
\ Slope 
concealed 


| 
Sandstone 


IHS 
in| 
heavy \ 
beds 


_| 
\ Concealed. 
Thin evenbedded 
mugnesian limestone. 
eh ite ripplemarked. Sandstone. 
Broken beds of 
-—* mag" limestone. 
Brown sandstone. 


Md 


slightly erllutar 
magnestan limestone. 


White megnesian 
Limestoie 


White 


Oolitie bed. 


Nain shaty bed. 
i \ 


[y’ Tenth 
SS Shell-heds of F 3 


May nestan 
limestones 


wy Wiel 
mage limestone \ 


Productali 
limestone 


SECTIONS 


ON THE 


MISSOURI RIVER 


from No.1 M,to No.19 M, 
by DD. Owen. 


N 


| Braken me 
may! lanest 


= hent - i 

Tiere « | SS May! lanestone 
sandstone. i i 

\ 


{ Wag! limestones: 
f= | BSE hed! : 
with some intercqlations of 


sandstones 


with intercalations 
of sandstone. 


Brown sandstone. 


Thin bedded 


may" limestone . 


Brownish, yellow | & Mag’ limestones 


with white streaks. 


white sandstone | 


| 

Thin bedded hulp H 

MaHestite Uimestones 

with bands of chert. 
| 


) Thicker beds 


—] of the same. iy 


Compact magnesian 


Limestones., 


Section on the Gasconade 
JE! Sterling 


Section on the Moreau 
« Osage 


\ 


ANN 
A 


S 


y 


Jelfersay 
Culy 


Bunch of cellular mag! lipestone. 


ye. 


Section at the Hid 


But? (mag! ) limestone. 
Place of, Shellbeds of 3. 


MEMONES 


with some intercalations of 
sanitstones 

in receding slopes @~ 

projecting ledges. 

Bech bf hard rugged 


cherty may! Unestone. 


| 
Bench of close tected limestone, 
Prajectiig ledges of 

thin bedded line 
with bails of 
like: the building stones 
neu Seipersan City. 


White a: Urown 
sandstones 


E | ee le a : 


e 
pur, 
Concretionary 14 
\ sandstone 
Ise lu waceous sandstone 
a \ Limest 
MN £ shal 
‘2 AA 
| 
| 
< 
Seal 
‘“Y 
| 
\ 
Phi 
TWN Guys) 
77 oe 
i 
pol 
ows 


LF Hy, 
Hi S 
=s 


Ss 


Hs) Hay 
i 


Y,\\ 


Somer) 


—| Cretaceous formation 
_< | of the dyoway 


| Carboniferous limestone 
nas indicated by Nicollet 


~ aa 
ze \ ri \ ce AN EN mes 


ee : DYN Daten Dui? 200 t 250 feet —~ 
high composed of fine loam & siliceous man 
of the age of the Loess of the Rhine resting on drift 
‘and. carboniferous limestones 


Encrinital 
| Limestone 


MEA Sandstone 


Ma 
one & shale 


St Joseph 


Imiles back in the 
country. « 


Grits Kwa. Weston 
A 


i) ‘44, —— 


Rig 
MU ROE 


| 

| 

a i 
| 

i 


os 
Old Kansas 
Village 


F 
i 
1 
1 
1 
1 
i 
1 
| 
| 
i 
1 
1 
i 
1 
| 


Sows: Encerinital = | aa ak aioe | 
Fusulina limestone = Red & purple La = Mill off (Bull Fusulina limestone 
SSS ea f= hall i fine lodm and \ — ee Si 
; “One ce shale L ; mY) |) oad Goes | Bench of Cherty limestone 
: ; Bop Conertionary VY \ & | 150 feet Nigh | te * 
| we, ISM, Pi , “nal S \ sandstone ie ‘ eas i 
i Ae Schistase Lime Vicaccous sandstone , | 
| stone triestone A 1 


| i 


“Mouth of the J 


Missdurt Hever 


bo he 


6 miles | fromthe! 
} 1 


About 900 feet above the mouth of the Missowrt Liver 


700 feet dbove 


Abou 


S00! 


Bul? Fusulina linlestone 


wrple 


fat OD: 


P| 
(Rugged wall of cherty limestone 
—— Smell ~ 

SSNS Adternation$ of 
limestone and 


| 
| 
i 
| 
i 
I 
1 


Bench of rugged. f if roductal limestone 


Wore cherly limestone 


Cinestone \ Merk 
ce : Wall of limestone S limestones 
Limestone in SSA Shale 
prismatic blocks epeesione ( Bench of limestone 
Sei hale j 
roe lach shale jo 


—Lunestone, 


! 


Fair Sut, Pe, 
Island f 


SECTIONS 


ON THE 


LTISSOURT RIVER PaVES ryoe?] 


" 


from No. 20 M, to No.40M, 
by DD.Owen, 


. 
a 
a 
f 
° 
' 


° 
F 
et 
*% ; 
a 
. 
j 
; 
a 
* 
Py 
a. 
el s 
i‘? 
i: 
, 
5 
4 


68 é = = a - — st 


FORT MADISON %& ee ae —_ 1 
é | | 
TAN | hae 


\ 
Ath 
NN AN 


A bs 


Yellow Ban hey 


; ae 
\ 
{ 
at 
\ 
i | 
' 
' | 
| 
! 
| 
| \¢ 
\ \g 
‘ i 
al : 
' 8 
! it 
\ | 
\ } 
| \ 4 
\ { \ | 8 
i. 
| |f 
! SI 
i \8 
4 | i ' 1 a! if 
| | x Na 4 
Ni i \ i zl | \f 
xi ' 1 ; Si \ | |6 
e | | at A ime 
a! a | | 2, | 
| “fl 3 i | 
~ ~ \ z | 
yi — = SN | || 
= at! RI as | 
= x! 1 3! Sie | 
al S1 \ &! Sad \ p 
? IS | 
4)! PCa { 3! LS ! | 
| ! Sl Hl S| VE ' 
xi a 3! ale \ 
| Nil pal i wl Sis } if 
| Ny Vv) | iy} WS 5 | - 
| By QQ \ Ss SO ! i 
A » SIN ' if 
ml i e! 1 | i 
i a] Le Okeer al: 
720 Feet above the bed | J ~ = pune \ heal 
of the tes Momes \ if 
Vl 
| | 
i | 
1 if 
| 
| \E 
| i! 
me | 
Shales anwe 4 a 
Coal bed: 


gi bevel at the 


4 TASESSIp pt aC lem bass __s 


4 WARSAW 


m7 


E Z UA ee Se Syl MTA LIKOT 
s =) 
Ss Bt NS PS a Ae, og ee ee ee Pe ercr a oie 
Zz epee (Mie: SaNG enn cme whey 2... Ree Ni ee Og ee er ee 
2 BK YD) «wee 
3% Zz 
° 
j eB syne Hep. waddy | 
ae 
35 | 
3 
is 
hs 
e 
iS 
&g 


ue 


a all. E 


— pungyyoog srruvbny 
Mia BOOT A BRE a 3 Ra GS Se te le 
Z 
i 


DUO EL JIAKS 


f Vin 


APPHOM AAOTD SJTU T 


69 


BUT UID BhOGD Yung puay S7YOM, oy UN) 
a 

YU POU] 8ta7y PN] 5 | eh ee ‘ 3 
ib Z LPs, __ ete A 2 
7. 5 . ; ; , Se | een (07777777) 0S 22 222) e 3 
EI 
2 
S 
A : 
o> 5 
z 
ERT a De PUDWIDUOLT DID DDUSUAPUDT COONDY SILT e 
hie\ cia oi at eae a geadsnicpa aia wu Ceanig I a Se ea. 7 4 
. i = 


di 
3 
: 3 
\, 
& X é 
\ 5 
: é 
\ I s 
E ets 3 
iste \Kcanie = eM 0 DPNERDSOIY HOPI) WEUITHIIS —— S L 
x! 
at 
SES EN ie oh en oe ae Ie 
PLOT 2009 SAPO 
ae ae Eats a eke att (oa se eee DIBPDSOIS LDFU 
\ 


4 
a 
f ; 3 
I H 
Z \ 
a ie Z 
oe pS \ 
ee te 
2 zt ~ 
a a Pale |e ALS ae ae et 2 | RR ee 
8 re ape aes, XM OIL OF PS 
et Sle ---+ 
z BACT aan wilt eas, ~ is XVOPL F PUD G veh serccagiesi ee 5 
3) Sy 4 
4 
é 
ba 
é 
58 
E 
= 4 tests = A Pe el A ey ec iA 5 
Na en | ape “Y22L), SPO YP YIPLD WODOL] JO YZNOUL 
} 
| 
{ Ze 
1 a5 
} < 
a es 
SH) | ees 
23 ; 
\% t 


| 


i 


Shalessand 
argilaceous beds, 


Drift. 


Sea, 
Xe 


DALONEGA 
OTTUMW. 


Mae 


FL aN UOT 


204 Miles 
142 Miles 


ssipp! to the Raccoon Fork. 


gth by (he course of the River trom the Mi 


Distance in a direct line . 


Poa) 
"a tes tanh yoounryoynyy \. Tt - 
i} 
a 
ie 
s 
| 4 
4 
| C 
| i} 
‘| 
| 
| 
q 
| 
| 
| 
| 
| 
A 


LL Wat 


16. 


ERTICAL SCALE. 


10) 


VI 


SYWYY POO) SPDT 


TH. 


N°30 


7 EDI Igy PPL TEE MOUL TO 


G33. 


234 


N 


Scale of Townships 3 Miles to Inch. 


IN 
Xxil 


es 
fa 
Ry 
Aw 
8 
cas | 
MOP MUMUUAY BOYD ; a4 
& 
Rl nem pai 
x 7? 
x 


x 
_ 
§ 
Ni 
y 


furvey Gora 
HUAN BLL 98 POS! | ve) 


~ 
BY D.D.OWEN. 


& 


Townships 


A 


WXX UM BL .L GL 22S 


= 
& 
AIXNY YEE LPS 
NARS 
>) 3 
vgs 
Sis 
sig 
Rees S 
SES 5 
al SS 3 Ss 
B) womrene 27S j | Se . 
WN Ss 5 
Ber Om Renae. S 
2) veg 779 YU. sh ws s 
is ys SS 2 
SS vg EB 
SP Se | 
25 83 = 
2 Ss iS 
$i gs : 
Ue S : 
Res ae) 
Nu _ #5 _ eS 


ln 


ae 


ae. 
i ; ae ie ae 
“S ~ . - 
ws : EDIE AAG ERS BS 


«4 
b' tae eres ow eae eee ee ee Ov Nice ow, SER Pen Ne 


«) ¢ 
Sri 4 

3 

: 
Ey? Tf 4 


A A PECTS eG 


ie ong 


Hi 
Ne ee rm 
fl ty NN 


Prniij, 


iN AS 


NN x Hit WU 
hN hes ik Hy AA Siunaynad 
Nh HRN 
yu WY 


bTN°56, N°55 Se 
; ridges of Drift NOS 


Undidating beds of shale 
with 2 seams of coal, Septuria & Selenit 


Great Shale 


with several seams of coal. Great Plaster beds for 2% to Sn. 


Blicifs of Freestone 


S.Sep. 


OF SECTIONS 
MOINES RIVER IN 


( DES 
eee 


BETWEEN THE © = —7 ~~ 
RACCOON AND LIZARD FO 


Ackerman Lith. 19 Broadway. 


below the 2" Correction Line i Gap Games 


Length by the course of the River from Raccoon Forks 


Desianyers an Ae feliuecorett, Whim: 2-22 


N°6L 
Beds of Shale ,Septaria 


and Freestone above Brush 


about 1L0 Miles. 
12 Miles 


Banks of Shale wi 
thin seams of coal, Septaria &Sandstone 


New N256. NT55. 
High ridges of Drift 


Undulating beds of shale 


REFERENCES. 

ss Sandstone 1. Limestone. 
sh.Schistose Rocks 8. Gypsum. 
s Shales. c. Coal d Drift 
fs Ferruginous shales . Se Selenite 

1 Tutenmergel Sep.Septaria &hydrautic Limestone 
Lbs Law Imibered bottom. 
india Mae a ea 


a Camp. Ground. he oe n ‘ie a 
a Settlers Clam. ., A Pi 
a Good Location. 4 ent: 


N253.N252 NeS1 


with 2 seams of coal, Septaria & Selentt 


Banks of shale with fine Specimens of Tutenmergel Ne -48 
P 5 


Rerr= argil. shales also hydraulic lin Sig: T.& 0. WXXY 
* thin seams of coal. Kieths Rapids. 
Shale banks with some thio seams 


ofcoal and Limestone 


_——— ee 


Vertical Scale m 


6 7 & 9 
SS a 


_—_———— 


NAD Neat No40 


Thin beds of Limestone 


Hill's coal bark 


Sec. 2. 


uny ApooTd 


Fe2- 


Y UTsuODS TM 


@SBOA) CLS rateadg 


xno1g sep de,y 


Sec. 2. 


Prairie ala Crosne 


Bloody Tun 
Cape aLail Cr. 


‘Wiaconsin KR, 


Section along the course of the Mississippi from the mouth of the Wisconsin Haver to Prainie ala Crosse Raver. 


Prairie Bln Crouse 
Mountain Island 


Chippewa 1 


| 
| 


Wazi-Oju K. 


thence by Mountain Island.Cape de Killio, Miniskah Wazi-Oju and Chippewa Rivers;toLake Pepin. 


a 
S 
> 
i 
é 
2 
4 


Cap dew Sioux 


Cannon R- 
St. Croix 

Hed Rock 

St.Paul 

New Cave 

Falls of St. Anthony 


= 


4 
q 


thence by the mouths of Cannon River, Lake St.Croix and StPeters River tothe Falls of St Anthony 


Agkerman Lin 372 Broadway 4 


ye 


Maenesian limestone 


with 


E thin bands of splieeoie 


colite 


Even bedded Magnesian 


hmestone with simali lingulas 


= 


page 


at Oseola Malls. 


Lawrence Creek near Rock 


Island 


w 
4 


eres 
. 


SECT. 3. 


Sections on the S' Croix of the Suceession. Thickness Relative Elevation of Ft & F 2 with there Subordinate members 


BY D D OWEN 


Arerrmen Lath 4 Be adway NY 


Fa. 
Magnesian Limestone 
with 


{[]Saum ints orsiherows 


i 


colite 


Even bedded Macuesian 
Limestone wath small lingulae 


UV" Bench — 


Section at the (ireat Bend ofi the S' Croix Below Stillwater. 


Above Stillwater Ie mile below 


Correction dine 


Marine Mulls M! Ragle at Oseola Mills 


Lawrence Creck near Rock [sland 


te 


a 


‘Meco ae as 
on 


Sec N°F Section showing the relative thickness and dip, of the Lower Magnesian Limestone (FN° 2) and underlying Sandstone. 


with us subordinate beds (FN% hede and f) fromthe Mississippi River, to the trap exposure at the Falls of S* Crove 
hy DD Owen 


Section from the mouth of Lake S' Croix to near the Great Bend or Detroit of Lake S‘Croix 


z = a, == 2S s Fie. 5 pee 
Sa 2 lt re BOOS RRR ES ——s = a 
Bluft below great Bend of Lake S' Crow Bluff below Stillwater Bluffs between the head of Lake S'Crove & the Correction lin 


Section from the great Bend of Lake S' Croix to the Correction Line 


Bluffs between Marine Mills and Osceola Mills Osceola Mills M Eagle Conglomerate Point 


Dalles of S'Crowx. Falls of S* Crovx. 


Ackerman Lak 373 Breadway NY 


Lawrence Creek. 


Section from Marine Mills to the Dalles and Falls of S‘ Croix. 


i 
c - _— y _ 
fine vasmloudr syvunlon-ott eaewods morssc ¥PVi os 
Worn ehyak : AA dad stavatyradue ely sia 
\ > 1 
ent vse riod J edleide dincarsh mey) noes : 
; ; . 
& 
— iii aS Mapa qe 
ants aa Rie one ¢ 
Says ie G43 Te oO NG EL Ine Aobod 


ett { Hot Fe23et Soy 


a 
wet 
ie 


ct a Pr, a if . 


et eres 


Soe ass 


Eee) ota Et 
3 'P aT eS 7 SN. ff tee eS 
Hoo Mood kay AGWekrath aleaisd Onsite 
Erect: PPh ait bad) BOL : ee 
°) 
be 
Ae 


Sec NS, 


ae 


S' Peter's iver 


Grev €loud /sland ‘ Ackerman Lith.379 Broadway. NY. 
UF, 2 < 


Sec. N°L. S. 


: aa SSS An 
eo Se oe 72 in eae 
Lower Magne sic 


Limestone. 


Farm 


2 


Geological Section on the Mississippt River from the mouth of Lake S‘Crotx to Lmile above the falls of S' Anthony 


3) White Sandstone (FN? 2c) Lower Magnestan Limestone (PN? 2iand Lower Sandsto.ve ENP 


uss andl dip of the Shell Limestones PN®: 
Constructed from observations made by DD Owen 2B FE Shumard 


Sean Showing the relate thickne 


ee BAh oe 


Cascade Creek 


New Cave Sauls 


Bluffs two miles above Lake S'Croix 


Grey €loud Island 
Ackerman Lith 373 Broadway NY. 


Sec. NPI. S, 


Sp Lower She Lumestone 
F2. s\\, 5 
SS 


Lower Shell Limestone 
—— See 


~~ Detror or Great Bend of - : "Bluffs uf Kinnakintck 


Bissel’s Farr. 


Apukwaekan River 
6481 
120 f 


LAKE SUPERIOR 4 
— 


_— 


SECTION N21W. 


-Maringoum Fork. 


SECTION N° 2.W. 


ranite and Gress ? 


the Drift ws supposed to rest: 


SE 


Me 
dS ES 
YN¥S 

Sons 
‘S NES 
NES N 
es bs 
»~ 
= 


Miles South E. by S. 


ations tothe true height. 


hegwomigon Bay 


Apukwackan River 


Bast b- Fast 


Sand-rtonar— dipping slighLiy South 


SECTION N° LW 


SECTION 


i 23 

he q 5c 

rl z Eis 

2s = Pes 

iS th Bee 

= Rot is 
5 ee = 
a 5 z 
ce — 


AW os + SS —— N RY 

S8 ) SSE Seseew & NES 

\ SECTION N22.W 2ew WS 8 SANS x N 
; = SS ee a $ RS S 
NaN S S S 


SECTION of fhe Rocks from the MARINGOULN FORK of BAD RIVER, 20 Miles 
South West by West to the waters of the CHIPPEWA RIVER 


Fe ; 
= 3 5 

aa gf S : 
4.3 r=.) z % 
Bet ra € Sins 
S55 oa sf oS Es 


LAKE SUPERIOR 


TAFE above Dede 
© § S$ Black Anygdalowd dred Tap 
Sees 
sate enka ot eS : 
SECTIONNS4+W Y ¥ y ie 
Stas Fa 


SECTION from the mouth of 


5 & 
Big t 
= o 
# aE = 
= ae a % 
2 a) BS 3 
& 33 5 3 
= =e 3 Z 
a ae = 
cq ay io} 
= 


| Sagis 
Va JN 8 STNG 8S E/ 
fy S= FF S285 Ss 
SES SF YC SIs yk y 
NN y & SS = 
& & NS WS 
S Ss 


from the mouth of APUKWAEKAN or FLAG RIVER, South East by South 55 Miles to the heads of TYLER’S FORK. 


he Kast Fork 


ay 
ou ec 


Chippewa River 
4 


ZEVEL oF 


LAKE SUPERIOR > rn 35 x Nx 
: ; S 5 

Wk y Sie SN ¥ 

Sate ORS OR ON 

Fag Sst ars 

sEcTIONN23 WES : vs N 

<¥ eS BN 

8 eS S38 

S wes 

N 


am River 


LEVEL 


YY ~ % I 
s Sy ¥ Seute, Quartz and Granite 
‘ SG ON of 
g <8 8 
s Ses) 
> 53 oe x od. 
i w Ys 8 
SiS Se 


MONTREAL RIVER, South East 30 Miles 


Llevats cus prinepads b- D” Norwood. 


Vote There 


being Ho linear surverr.all the distances ure given by estemute 


eberoam Lrfh 95 Broadersy My 


Tyler's Fork 


Pewalic Ranee 


1w6 es 


- Mtere hitewse 
Sale 


FH 


wat 


WR 
ai 
x ro 
NS E8 
Sse 
wy S 
SSS 

NS 

= 


SECTIONS accompanying the REPORT of CHAS WHITTLESEY on the BAD RIVER DISTRICT of South shore LAKE SUPERLOR 


Srentoc ke 


Grantlic 


Granite and Gneess? 
on which the Drif® cx supposed to rest: 


Moker 2 


ane Deft 


SECTION from fhe FALLS of the EAST FORK of BAD RIVER,10 Miles South E by S 


Nate. Thecevations aretrom single observations u bad weather, & are ont appreximatons tothe trie haght. 


-y 
a ¢ 
= on 
= 
2 


vere esr issteti nt) 


a 


a 


a I Eh DA. CF aoa RA IDA te Piacose a mops VOLT IAS 


‘ ’ 
‘ 
oy ay ys 
: jesse, 
ae = Bal af 
aos E = ; 
had a 
go> - p 7 
a 4 ~ ? 4 
3 rd of = a = 
: z+ ip s : & S 
2 “ = & 
> « | 
ca t * 
’ : Ae i : 
‘y a = , - 
- : 


mae 
5 


be aa HE 0 


4 2 es ae 
yee As 7 a8 &: AB 4 
ge z ae aa as ee 
ae 2 413423 & 2 3 
a, «- Bia Z, ie a Ae 2 \ Z 
ag ea aa ae 
iff BT z , oF es 
4 a a5 O° & ee 
/ # E $ & j ; 


= 


FIC OS OTS GLE EOD ALI OS MLA AI oath, sao pert ey oft Aivew ee 
; - iS. ji 


. SY SUS’ ALS GAL) oth to eaotsye edt of ae sex fas Wi 08 
. . 


OPE tenth ort 


. oj 
“ 
a ~ a 
3 : 
2 Sez 
- : ie pe Me 
- Lae wn a b 7 
=. 7 a Ba 8 
7 > OS 
Won = = me * er + 
= sr 9 
m (ka a iow 4 i a 2 
= & os = fue nf 
7 a BS 7 Saaz 
ae = 


pees - ‘¥ RITA 

e a Zs $ = E 7 

¥.. “s 2 a = 3 - 
yg an Ae TCE 
= oe MEL AMID IMS, | 
= Ee ele Ba 7 

g 4 = oa wt ps 

Bw ££ # ; oe te 

oF 2 a 


¢ ‘Ss 
OBE OT WOM Jo aioe ait nwran AQIS 


. ws NS ASRS AY SA ae SAAR eS NA 


MA? AAT UY PA to PROT aan a Ou eal OHTA e 
- Vink St ppg Fit 


Py Wy eieio Sa yan es wh BCT 


nN 

ao 

lo} 
a4. 


Re 


Prairie ala Crosse R. 


3 = 
S A : 
5 ae ie 
na rz} a 
& 5 2 
= 
é LQ) F ara @ 
oe]! Ww V NIVEAU 
Facets ede ia pics 
N _ i ; ce os 
Y 19 18 iy 16 


NG L716 ee Wie 


miles above Falls of St.Anthory 


fc 

‘Ba 

cS 

w 

n 

a 

4) 

= 
w 2 
R 24 23 


Sec.3.R. 


Pk eS San 


, pute 
o Scale of height 200 to the inch 


Iper Shell Limestone F 3 


oO Ft. 


Sec. LB. 


Falls of Black R. 


0 Scale of miles ACKERMAN LITH 379 BROADW/ TS 


al Section at the Falls of St Anthony 
By BF Shaumard. 


Sec. 2.R 5 5 
= = 2 Z 
= z 2 
a 5 e z 
“ S z A ¢ 
2 3 z 3 E Fy z : 
= z z 2 = 2 z = 
5 7 = 
: a 2 5 3 = i = 3 - z 
é = =| a 2 a % 5) - 5 = 
£ = 5 3 2 2 fy z 
5 in| 2 a A ° a C 
a g z E E ¢ = x 
H e Fy a 3 Be 4 z = 2 
a a 2 = —— VI a7 
,. 
N Pee § 
we “a 
> 
E 
2 
a 
4 
a 
a 
2 
a e 
& Dy 
2: a 
By 2 : 
= 6 & FS x i . 
=a i i = a = F A 2 2 
ce, 3 rt z ro f | Z cf 2 : 2 me 
| ge Ss E 2 en E B g Bf 
he s pa cst ~~ py 2 a aq a + 
ie ie ; ———— \ a * 
~~ ra Nd We F 
wv "7 is : - = P Fi.a. ex aise 
Row 2s ze 16 B ” a “ uw “ a 4 
. Section by A-Randall along the 3“ Correction line from the MississippiR.to 4" P.M. 
. Ne2S 
Ackerman Lith.979 Broadway ¥ . 
Sec. 3 R or 
| 
100, | 
= = 
OBeale of height 200 to thy inch 
Section of hills at the Chippewa ved pipestone locality between the Chippewa and Red Cedar ‘rivers 
@ 20 mies from Lake Courtoreille and 15 miles N of Rice Lalce 
r . By A Randall 
Adkemman Lith 313 BeeadrayANY. 


ane hall Lawes — a 
Non foesiliferous Bed F3b5Ft SSS 


—————————— _ Lower Shell Limestone F3 a 23 Ft. 


Falls of Black R- 


Black River 


© Seale of miles 


‘Scale of height 200 to the inch 3 


. = ACKER MAS LITW 372 SR GADEET® a 
Section on Black River from the granite atthe Falls to sandstone Fla Geological Section at the Falls of St Anthony. 
By A.Randall. By B FE Shamard 
Ackermen Let 79 Broadway 


ahd 


Pry 
. 
. 
. 


N°G, 


Lower Maenesian Limestone of the 


HY 2. 


{ ipper Miseissi pp 


exposed m rugged masses amd onural cliffs 


traversed by vers of cate spar, lavers aud masses of chert 


and rose-coloved drusses of quartz. 


12 feet . 


tmotyvaloa d edna -y runniiypory 


Queartzose sandstone of various degrees of miuration 


with intercalations of beds of maenesian limestone with 


glistenmye crystallme facets and caleareous siheeous oolite 


produced by rounded masses of qtrartz encased ma calcareous cement 


85 feet. 
7 Mornmillary & botryaidal layers of white, sandstone banded wrth vellow _ 
Thick beds of soft,vellowish sandstone with hard botryoidal projecting: 
concretions terminatmg beneathina few feet of soft ight fine-graind sandstone 
jl feet . 
Alternations of thi bedded lieht brownish and blueish 
‘ sandstones of differert degrees of hardness & handof argillo-caleareous rock 
zi) ; 
4 tay. AY feet. 
1 2 _ - —_ 
Li. + 
| 7 ; hot oth ’ ; 
%, Green sandstone with tutercalatons of ferriemous 
a i on : 
7 4 ae 
Taal I sandstones and mottled and spotted dalomrtic layers 
: - ‘ Dy. t 
|_| 1%, 3 ie 
L * and fircoidal impressions, Silico. 
kel z } calcareous hands . 
+ | 15 feet. 
—_| & ‘ = 2 
> Greenish mar] 9 feet. 
Ji --- - 7 SRA a : : 
= re 7 ~ Alternations of thm bedded ash-colored, meaceous 
| N brownish & light-colored sandstones 
{J 
‘ 5 
100 x ee Place of the tingula grit of Black 
Q 
> Ge D 1 y Tl 
Lu See Ane Chippewa & M* Island . 
0 
» %, 
. tps 
— 
50) >. 
t+ 
| 
LY 


Level of low-water of Mississippi B30miles below Lake Pepin. 


L Je. ~ — - 2 ae 


Scale 2 mehex to 100 feet 


Seetion on the lowa side of the Missassippt 40 miles below Lake Pepin ata Great Slide 


—_— 
PUSD SY YRS ff AQ paavshigy 


Lone dns 
“WT JO SIUDISPUVG Pay 
“spag Ajggad wortasu, 
“suadyy smog p nnbury 
SUC Te Tope Lalas 


“ao titd 
NVIQNTIS WHMO'T 


UY Uaetgy) 
puv adv) JoprwaIng 
‘spaq enqopeyy, 2d] 


SIUISPUVG BUY TYAS i 
-auojsauivy unisauboyy) 


“TISTLO. 


PATOUNuassip soyntod 

uarth Pp SLOADY NYO YPAL 

AUoysout 27 unsauboyy 

“qdomdd ZPIVN/) PUD PLIYT JO 


S NVIMATIS WAM OT) Suwonmbauhas p sina yp 
auowsouny umsauboy| 


“neayonn pun = 
aanyst APONSN FUOISPUDS | 2 | 


VIO SAUUY 
Puy wmsu0dmsyy, JO 
oTLOSpuNG Jamo 


i “WHOA MUN TO 
INOLSANVS WVdSLOd 


L4 


UISUOISTAL Puv 
DMOL JO OOS OUIV'T 
Z4 UVISOUSE]L 1AMO'T 


UISUOISYL DOSNT 
Jo auoyspurg teddy 


“WHOA MAN JO ANOLS 
ANVS SHOUT TVO 


WT Ao 


eS 


IMT POUND 


Nene 


8|9° 30! P aig 30" alr } 


= j é 


SJ 


¢ 


GEOLOGICAL MAP i | 
OF THE NORTH SHORE OF 


LAKE SUPERIOR | 


: / 
on the scale of the original | 


( Bt. Gary 
esto | é 
A 


30" | ) Ke by, i 


(fPacitabanunght. 5S 


Grau achitakh 


PD 


{ Ver 
EF 


Vi 


i 
| ( 
\ 
F Lea 
49 Gy, 
a 
pombint Be & 
Z vy 
2s e v 
@ 
S 

) oe 

By 

co} 

es 4 vy 

= 
| = a 
H ee ig = m 
i 
park B 2 > fo) ; 
/ ZB = Fort Wilkin 9 
| e oS 
| salt 
iW! i g : 
= Yl =) Gpimiaonowet B, 
i im a f a Kebairanicrs R 
| Es) wR: 
it) | > ie t 
im | : 4 wie 4 
1 | i Y = a ‘ a 
| {| mrt y & 
i ut ( () Ct r Vp or 

1B) 48° ¢ 
| } gw yy CA! etek vy pet Le 
i | b ake O's (¢ A 
| © Fred Le is ? 
| Re swamp)” \Cgyelvow L. 
1 to) swat Asn 
i Cp a KaanishogomiyL Gy 
H | @ 7 @ 


' x ~ 
i 2 « | Ringe Gaetafnin. LARGE sas . ~L ] 
' $ : \ 
s \v 
| » > camo 
2 Bice iS qurtle ; u 
a | 3 ee te G ilgete fang lc. s 
(op) e : Turtle LD pages 0 og Walleye jay Fe cs 
a Sad i SJnerter. et ASK, 
Big IY Aawarradis e : att 0 
. p Ye 6 Swamp As y 
| 30! > L. d Yen: cuetp lige? io 2 4 é 7 SS 
fpr \s 
| 7 bepushynry D. \ _ yasconsi! = 

1 |e S \ ge Ze Sy) 
i | | y ) ) gas. c BF) SP llanitow I. 

i | ga 

¢ een 
es) Googe B j eS 
|| : ; 
i 

foal | 

! | Fim GS i ‘ y j | 

| — Wild Rice R. i RLS: ye" 3 ¢) SS Aaa z ' 
| White Lo | | 
| f \ 

| i } 
y | | 


Lesh fi, 


Elbow L. 


Ge a d es Diese rrtnnt 


\ Zi} 


a dy gomington \ ! 
pe Ve | 


| | \ ~ Ree Ngee We J a) Se YS . Ne . , a P| DS he? 3 : as ee \ = 


Gr, 
ane 


i 
& Dost 
5 qittle Iron R, 
| \ 
| 
\ Read R, 
11 Tacks on Ex qt’ O 
tate 
SR 
\ (cl Red Oak L. 
: 0 land L , 
Sak 8 i : x: * 5 5 reo We rs 
z : a / ¢ 2 Na j < GENIC, SLATES 
0 » l Mena zZ " 3 : ieee sine 
C f Ce ( ‘ h JK “gh E, Tito lsobneqtitte 
5 x( p hy { ! bes, Pom, 6 EL. 
i, S ; ); : x 
i PenizigomeL. 
46 y y NS, 2 a \ ave ue 
iS > 775 3 e r J ee! <f 
BS [ox aa sa at A EEC V af 
S| {do 7 7 Rae ( ; Se - oe Brel. Baie Village, 
0 ae ack te f 6 S Aere Med Re. i 2 S 
Y Pr ues Y 4 ras ‘ : oy gouk Ay r. Ss \ Ze 
Hanfta Wita (By 7°" PO" 2 i b Sah Zi 3 es= 
‘ 2 J 3 : Dee 5. 
J 6 bod SON 2 - ; ee, \ pa 
2 3 . oy enebag Ooee <2 (hewryrewry, - ys 
| G : ; y fi , pat yt asi 
5 ‘ ‘ J = 22 Pelfratiekak 1 
} AL g y ‘ ; . 2 a 
Yes 2 
aad “i ; AN at 
) S 2 Penijig&ua L. ’ 
f Sf el 
Ge Bs 
30! § Oo lan 
8 Ze FB ~ 
| 7 of om \) oe Hic 
a oe “ Berapids E, 
| j %)s < @ . 
| 9 3 Z z ” = nel) ae 
| i ry q aS 1 Si f f ) / 2 Grandfather Bull Fy ) 
| PohahTivenka in ( ( & ee = me b | e wens y z pe Alynehis Trading Ho. f 2 g ee 
S ¥ o ny ° : | 
| “pper ht ? ds Z i 7 ‘ 
| Loe xy r 
ap ie j Bealha Rapids : { H 
TAs eaplalsg 
YY a Chambers I, 
ps 2 i ae | 
oe SS y - be \. SU Nn 6 / 
% ) RK < Y 7 a i 
4 Noreh ae Om Prey : Wr, * b , La, = Big Bult Falls ad t + | 
f} 7 [redun Ls CCranavenc a ; 25, z tee 
iA Bs (ea Supah os ce Zi OS : : tite Bull Falls 
Shy Vor Black Oak. re) d Cedar 1.1. a ( oe ? tu > 
- SS &; ee j x S UN 
at ad wont 2 fi. PaO f yur (lair 
aS Sout ay 2 & ¥ ye 
fh Witadaw BSS NG . B ~ ») ie \ ji : 
Gop L.bony uae L. | < ‘ 
& f dit, el 
= ’ Witakantw L. 
y ms : 
Rapigadg crooked Rapid ] af 
jar Rapids > y Nivale 
Rapid sy Rapis Seth pr fale 
Pauervonsdylds \ 
a 
bp fifticat fue q NY x (© Grab Bas: 
‘ 5 Pe lirewralince 
| i Z Je 
iW {| Minnesota, an Roy 
1 f |] r 1 a Pah L. hs rheak i 
i. | TABLE Of COLORS. \ GA Rp Herhake J } 
| | : Marxg7, es ye Me 2 Appleton 
COLORS OF THY METAMORPHIC ROCKS. : pe Sad ey Ne Ce Menasha 
' Wir see FP Chased be 
| | j) | Maris drgilianns unud Scious Slatsr aleaing ocenstomalty with , s ma a Ne | 
Ln W bedded Traps. “ hte a - - ye H 
ey thet Tapa Meu f, Y Sranninady. \ ae. ’ i 7 é . i Mel j aoa e : at aa it 
i i 6a e So - i ~ ; = ¢ Z 2 u . § Sahat “G ; Sal | 
i Meernations of Metamorphosed Schists, Slates and Sandstones, with Volcante or = pe DY \ - > <Pe y = a> \ OStockbrtily & | 
H | wand other bedded Tups and Porphyries. te = Net (e) ss Pe . ; : f ie pee Me | 
| in vg \ i | 
i | SIO Hz Fretont s) 
| jneiss und Gueiss ot Rocks = Lp Ltiever as \ 
‘ 
| aes 
HY COLORS OF THI IGNEOUS ROCKS a 
| i L w& ~ i] 
| ranite and Sienite. "7 Z x F 
1 | : a ; oN oN LN rerio Root I, 
ia) ; ¥ , R 
1 | Greenstone. aA } hah BiNy R rhediWanskt I. eae: Vi > by 
‘al ry Z Nh eG 
/ S ie | 
i = 
ia ie Trap Rocks, Bone > ast - 
| 30! f : ‘ 2. 2 5 > 0 x ay 2 x  ~-4F \ o : ae q yous 4} Z 
| COLORS OF THE INTRUSIVE DIKES Ss Sy ivan & | = os Sp leguabe tion & (S) 
i - Ce iat @ Ok - pidanL Gy eS 2 ) “ak . Bumbo 
| == Greenstone and Basaltio Nidges and Dikes, traversing Granitic and Metamorphic = S) TR Oe: y 
eS vei: j way . C= 
: |i ia ca) Spirit Lake 7) eng Oxaukee 
| | ® ; LG = 
| Granitie Uplifis aul Intrusions in Metamorphic Rocks. fog, q 
|| & Le, g 
| : 2 
| | aN Kan) 
| | = Yarrow Dikes of Basalt and Greenstone traversing Metamorphic Kocks ~ EN Pee. SS i 
fara Aw, ¥ Al 
i |) SSS Dikes of Felspar in Metamorphic and Trap Rocks. day, a E x T | 
en URIAN a > ALILWAUICET, | 
: yee | | 
; ' { er xt 
4 S ae o : 
/ i 4 \ F . \ SE, y_ 
) f \ § BEARIN BRDS, OF )T : ‘oplikora 
L Ue fs 5 N b 
ESITANNLIMES . Cond : el 
4 fa sblester y 
Burling gow (xs 
Racin’ 
y f VY 
S. 
\ = 
; Kenozh d 
y DiraGe xi £ = Pleasant Prajrie ° 
goraint i 
1 run FZ = A\ 
ae Hn 8 
Floyds Grave } e Ge 
‘i 
j 
H ; a, . 
{ | be es eh A ; J : ; Y / ¢ i - 
ay 2 z 5 ce = f a / re sca = i A = 
i} | ly : 5 5 Z i = s ~ j 
ii ill 3 fie =a iv. % manche wb ff eT 
1 i | } y Vy j i 5 g : AR x C6 llbary 
ii ) 2, z e Hee if 5 ei : ‘ ; a Bear’ Te z A 
if H Beara j : 3 i ; : 
| ie | Saati 4 5 g 
1 {i } Woork Rnglishy g 
i | ; ; — é 
| i | gillantexana he fia’. x 
i 2 ’ Se & 
1 lee | richmond @. 2 \ ys 5 J oe ¥ I 
i i R LOR Bugtich, B. He a Cue 3 
iH %. 
| i} SG f : 
t | “a | 
al {| CRperes Ge. % | 
ii 1) ONifpuney) if @ fe 
| Fredinia 2 
| fo Eres \ he 
i i SSN awards FE a 
| ‘| a WS 
i uF Popes Re & 
\ | fe [2 
i | ri 
) (ea ih a \2 
| i Ltte \ ; a ff SF) eee ee m Sopa Pena 5 f : . i 162 Henafrsdnie Ie & 2 
i | : f : - } : Cie, Crow & es Hie 
i i \ Sten ¥ ly 
y AS A jo 
| | SS | 5 
| a iE 
} Hit ei 
i i Washington, | 
| Five Barrel Islans gf "hited isia ya 2 ; J Y | 
H HH Pitesbury & uuque >) J a Bag he : 
Hi a ABenconsprr) —\o = | 
i equionspere GN dponaplny — 
) d a | 
| 3 
Hi “apreingon, 
i} Lower Oven Island \3) \ mn | 
| Hi | 
en | “ 
fee Mackinaw’ 4 
| 


tl 


\ 
Sl 


LG, 


ai 


A x 


Nemuhaw R, 


West Fork 


“a | 
| | 
| 
| olrbanna 
\ j 
saideeeeves Oe = = —— - 5 

Z 

| 


d 
rf 
TABLE OF COLORS. ie ‘ eae NE oe : Be Oak ye Apes | é ested 
: i i : : Se > 
ae ai NEAR: SUT PTORUATIG SEDIMENT y DEPOSITS. o ; “ Re ; 2 i Apia Fale deugusta \ 3 ‘2 ay 
COLORS OW THH SUPERFICIAL SEDIMENTARY DEPOSIIS ae <i ne ed sie : eas A ge vB J \ & GEOLOGICAL MAP 


| Erratic Block; & Fi 7 : mn > 2 ‘ re \ \ i 
| lL __jand Course Dritt. 3 i Sa ae ; a has ; Sar fing \ : o Rockport H f | 
ted Gays, and Marte, (PRET PERIOD. : 2 : Ve aye ii 
, OF WIS N 1 Hs 
( . \ ‘ 8 5 k 2 > s} i 
| i i is iets Bice ly s a) | ‘ f i 
= aa TERS 5 SWeTIIATT ° a S ; 3 Eo Tegspivitio 8 6 We i| | 
|| GOLORS AND SUPERPOSITION OF THE FOSSILIFEROUS STRATA. er ; : : wT, 3 2 a / : {| 
: | Yormation of the Plate Kickapoo Ney Min eee ees = Se SGN Sct e : ks < y r 7 \ | a 
| Cheyerare. &Moreau & 7, iroceramus Ammonite| CRETACEOUS —— Villiige oss We oie i wo ff : 5 : = Olga oe WSs B x | i | O W. A AN J } ih : | | 
\ Rivers; & Fox Hills, ¥* tCucullaw Limestone [V ORMATLON. 3 J) £ ittte City 6 F Ge N. L jee : = a JE AX L . | | 
| | Upper Missouri. | . a \ Le Cait : ‘ - : , \| 1H 
an / ec ies LGN = . $ : | 
i i J : ) t A {i | 
= ; eS onp : - AT: O° 1] a 
! Exhibiting, also, the extension of the Iowa Coalfield into Missour1, i || 
| 1} i 
| ieee é ‘ yess : | 
Formation ef  F.64 ¢ relat <5 | 
I! Soul Water Towa rateBeis oFlinestore) Le, ie) a : and its relation to the Illinois Coal-field. I} 
| ; Hydraulic Cement ard \ ) sai Sf 5 : g ¥e y < : e ; | 
| Seplaria. : Sanxas? SY 4. : S i { > aS 
i ranzas EX Indepentten i ; 3 S q ‘ : 
TabpecrttioneaROCHEERRAT gee ype. Constructed from observations by the 
\ ofthe Des Moines pp CARBONIFEROUS — Boonville 
i Rapids of the +94 Lower Series.. LIMESTONE SS 
! pide ob ictle Siline=G TN Vat r 
Massy. < ty) GUTS UNITED STATES GEOLOGICAL CORPS, 
Wa aie AMistiville 
yD [Gper Goraloid Limestone. SS * 
g EON a aie / & aie Under instructions from the Secretary of the Treasury, 
ie <p Formation of Middle Shett Beds... (DEVONIAN PE- ‘ ; ; : S : ‘ 
ELTON CHOU cedsivalleyen mat: -9 Ma RIOD, 3 J : : i ENG AY anaes SZ . pes Fd 
[| ONONDAGA LIAM a [bower Coralline Beds. SS Bi 2 z , os Wee : = re = iF } : 5 BY DAVID DALE OWEN, M.D. 
. a inci ologist. 
CLINTON & NIAGARA ©) [fennltine and Pentame-\ UPPER SILURIAN 3 Principal Ge ES) 
GROUP(& ONONDAGA Upper Magnesian rous Beds. PERIOD. 3 Y 3 ; - : ; = fen na shingto 2 
LIMESTONE INPART?) Limestone £34) ped bearing Beds. a Pei es we Ghy Baastma 
HUDSON RIV. GROUP +3} LOWER SILURIAN : ; 5 oo fe 2 3 e <j F 
AND TRENTON of lowad Wisconsin Shell Beds... {PERIOD. Middle, Northern and Northeastern Minnesota, 
LIME ST ON Beinn : = 
BY J.G.NORWOOD,; M.D. j 
Pa et parte Assistant Geologist. : Bl 
CALCIFEROUS SAND with veins & seyrequtions\ LOWE S 
STONE OF NEWYORK. LowerMagnesian Fe24 2 eecnan ane ESE Dent GDR = ———— I iT 
Vimestone offowa — \{—_\ fagnesian Ih | i 
| ‘anu Wisconsin) BW |with Oolitiotayers gree . . 4 = ee Onein J a 
| Ne particles disseminated. J The greafer part of the Southern Shore of Lake Superior. in Wiscousiz, | 
| ts : } i 
| ra al al $ vie MY. | ai 
| | Oh tae BY COL. CHAS WHITTLESEY | j a 
| Magnesian Limestone | 
e oft fine Sandstones 
| j __lusitatly fine gruined. 5 
i i : : | \ppertnilobite bests, 1851 i 
| POTSDAM SANDSTONE JLower Sandstone FI | —d—_}Pecvidal layas and LOWER SILURIAN | 
| OF NEW YORK. lof Wisconsin and ** Se Green Earth. PERLOD. , e Miles H 
lines ota <C |Coarse Lingula Grits. Smee - oO | 
Mower Trilobite Ira ain viet ———— 7a Bo r | 
ineytda & Obotus livers. Aa =u5 ety 30 20, H 
inferior pebbly Beds. = = —— | 
| | Red Sandstones of L. a 
Sup. eee eee EE © ee ES ore hears) 6 oe Ss Ge ee ee et Le ee | 
| of 3 3a’ 30° = pe eee ——_ = 7 TERS  Enayraved by W:Smith, Wash 


ges. SEA SIIOP RSL A ASE ES Sisy meet ee ~ SUAS PEAR LT Re MR Cee <2 Pre} 2 ete TRSRQAS RRS alle CHR AS LRA ELE LE LRP IE: ER c ah SEER EEG REE Ls ITE Ee » 


esa AMIE LOOMS EE ALTE ODE A ae eee Sy 


ry ; 
2 ARN RB FC Re ONIN ER RS eet 


% ‘ : 
— ' so 
ee a 


\ 
‘ 


Carded — Ez 


RRC GNDUAB AN SURNAM en) VANS NS OCR ot tal aed 
BANG mineell ay Mee reseunaive rm aesuenarueanesr art 
; 4 1 wr 
St ARUN EAI raneruRsiiens aes 

OER asa IRON 

Wig NS te 
ey 


Ny 


i ah 
i (s 
Ne RNR Ft? WN iV “ 1 Mid 

Se ANG , VIALE Behe f hea \ Sy as 

vie DATA 
a Pacseea 


“se =. 


—" 


sre 
apie 


aesies 


wre 
ets 
HN sia i ik y 
: ins "a ne 
“a PAAR 
UMN SARA 
J ay 


ets 


at 
EZDPAT uate 
vet Ree NI - 
Tae 
AY 


nA 
AUP Ns RUDY 
b OUST i 
Hy x ee 

* 


7 
a. 


» 


eit ( \ ‘ 
F on i ¥) 

fy d f La abs 

x re \ % US i aliad ann uf is) Wy f 
Aaah AWA) PEL RUNGE ANN 


TORR To 


. 

Va . 
ey . 
Wh 
NY 


Dy 


AKA! 


vet 


bite 
Bah 
News 


Mae ee amon, oe hed 


Eieon 
<>. 


yest veut 
1 , AW ‘ Sy ; 
Sa HS OES i ae anne : 
sat L). YANO tr Th VAN GS ah we GINS: f , ; 
mi ies) AYE oi rode Aat ty f 2 y 
iN CNAs aN ata SPAMS eAR neon Da ee 
AUN enlists Alaa RC ARABS RR OPAC CURER CAL SPR aM HIS UEC A AS URSA MT Meal SU ce SAE OS 
t ) nor 
\ a 
GAT AN Us 
Aion Meh 
AA BS 
iy 
ath mt 


f Tua \) Ay iat Real 
Reece cucu 
eyy mrnetes| Mat i ay ye 


2 


ict Pease 
fe 


wy ee AA 


wp) kt 


